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New Computer Net To Unite Russian Higher 
Education Institutes 


957G0002 Moscow POISK in Russian, 
1-7 Oct 1994 p 15 


[Article by Mikhail Buben and Yuriy Kirchin] 


[FBIS Translated Text] Even at the beginning of this 
year the creation of an inter-institute federal computer 
network seemed to be a thing of the distant future, or 
tomorrow. But the process moved forward. It did not 
take years to complete the first stage of construction of 
the federal universal computer network, RUNNet. But 
even today one can boldly say that the things are 
continuing to move forward, and the network exists. 
We confirmed this at the SofTool ’94 exhibition at the 
State Committee of Institutes of Higher Learning 
booth, which displayed the main achievements of the 
fifth directive of the “Universities of Russia” program, 
which began in 1994. The exhibition had previously 
been in Severnaya Palmira. Also at the exhibition was 
the director of the fifth directive of the Universities of 
Russia program, Vladimir Vasilyev, of the St. Peters- 
burg Institute of Precision Mechanics and Optics. He 
comes to Moscow almost every week. We met him at a 
meeting of the Scientific and Technical Council of the 
State Committee on Institutes of Higher Learning and 
accompanied h im to the All-Russian Exhibition 
Center, where the exhibition is being held. 


There are plans to complete the formation of RUNNet 
in exactly a year, in September 1995. At that time 
federal nodes in the Far East will go into operation. 
What then? 


According to Vasilyev, in a year or two one will be able 
to speak of a single Russian inter-institute information 
space with access to the “‘West.’”” RUNNet is now 
leasing a satellite from the Ministry of Defense to 
transmit information. There are also plans to use other 
channels of communication: cable and radio relay 
lines. Considering the significant distances between 
cities in Russia and the absence of effective communi- 
cation systems, a decision was made to create a high- 
speed transport system specifically for RUNNet. 
Given our current conditions, satellite communication 
is the most appropriate method of transmitting data 
over large distances and at the necessary speed. Devel- 
opment of surface fiber optic transmission systems will 
gradually ease the load on the satellite. Fiber-optics can 
now be used on the Moscow-St. Petersburg line. The 
communication channel between these two cities pro- 
vides high-speed data transmission, from 256 to 2048 
kilobits per second. 


To the uninformed person visiting the annual SofTool 
94 exhibition, the exhibit of the State Committee on 
Institutes of Higher Learning, which occupies a total of 


COMPUTERS 1 


20 square meters, doesn’t have much to say. He might 
goggle at the powerful computers, but not get the 
fundamental idea. The goal of this small exhibit was 
not to show first-class Western equipment The exhibit 
wasn’t necessary for that: it was surrounded by firms 
who buy and sell hardware and the software for it. 


Our guys from St. Pete however, were showing their 
souls, various types of computer information mate- 
rials on software products which “‘live’ at Russian 
universities. 


“Today we have about two hundred with small devel- 
opments in such disciplines as physics, mathematics, 
and theoretical mechanics. In Russia these fields are 
the most developed in terms of creating ‘computer 
textbooks” for colleges. The situation is also good in 
the foreign languages and some engineering speciali- 
ties,” said Aleksey Sigalov, who was presenting the pr 
ograms at the exhibit. They were developed at insti- 
tutes of higher learning in Moscow, St. Petersburg, 
Yekaterinburg, Tomsk and other cities in Russia. They 
number about seven hundred all over Russia. This is 
sufficient to begin an intensive exchange between 
universities. Attempts are being made at exchanges 
today. In general, they are succeeding. 


Aleksey Sigalov showed those gathered at the exhibit 
how one could get to the physics department of 
Novosibirsk State University to see what they have 
there and how to get information if necessary. The 
creators of the programs intended for this entire pro- 
cedure to be e sthetically pleasing, in addition to 
anything else. Many software products come with short 
advertisement clips to give one a first impression of the 
product. If the user is interested, he can see another 
multi-media clip longer than the first, to be come 
acquainted in more detail with the product. If neither 
is available, the demonstration version of the program 
must interest the user, who can easily and freely move 
to a remote document. The exhibit mainly showed 
what one could effectively see with a cursory visual 
acquaintance, for example, a mathematical multi- 
media course, developed jointly by Moscow State 
University and the Keldysh Institute of Applied 
Mathematics. 


Mathematicians and physicists are particularly lucky: 
not long before the exhibition a collection on computer 
technologies in colleges was published. In addition to 
departments connected to networks, and software, 
about 40 articles were devoted to specific physical and 
mathematical software. Material is being collected for 
a second anthology. It will include, for example, 
humanitarian and economic series of programs which 
were not represented in the first book. It is probable 
that these books will be published each year in the 
framework of the fifth directive of the Universities of 
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Russia program. But the most important point is the 
software itself, which will quickly fly through the 
network at a speed of no less than 64 kilobits per 
second. Without data banks, file archives, guidebooks, 
address books, and other necessary instruction mate- 
rials, the computer network makes no sense, has no 
purpose. But that means that when RUNNET is cre- 
ated, our researchers will not complain about being 
starved for information; there will be something to 
show each other , something to do. 


The federal network also makes it possible for univer- 
sities to gain access to the world system of information 
and communication services. One of the most impor- 
tant current indicators of the level of development of a 
country is it s information infrastructure. Not only is 
the total number or personal computers and the 
number of computers per capita important; also 
important is their connectivity. In the next decade this 
will be a promising business. It seems that we are not 
being left on the sidelines by the West. That is because 
the creators of RUNNet didn’t reinvent the wheel; they 
used the best, most advanced information technologies 
and accumulated experience. Let’s say I needed every- 
thing available on teaching meterology at universities. 
Once I connect to one of the global information 
network servers I can get the appropriate server. 


One of these service technologies is the World Wide 
Web (WWW). Andrey Robachevskiy told us about it at 
the exhibit. 


“There are many advantages in the network distrib- 
uted WWW service system. First, the information can 
be accumulated in regions. Second, the WWW makes it 
possible to refer to remote documents.” 


Andrey simply brought up a document on the screen 
which one could find at the other end of the world, at 
Novosibirsk. An institute in Novosibirsk could call up 
a document from Moscow University the same way. 
Actually, the exhibit didn’t bring up “real’ remote 
documents; there were no high-quality communication 
channels. But this server simply modeled a work ses- 
sion in this type of system. Of course this says little to 
the dilettante, but this entire process of “delivering” 
annotations and illustrations on SPARC-Stations from 
Sun was of genuine interest for ordinary mortals who 
listened, open-mouthed, to a young man speaking 
sometimes in Russian, sometimes not. ““We referred to 
other existing WWW servers, the servers at Moscow 
and Novosibirsk State Universities. Logically, they 
should direct the user to Novosibirsk where he could 
examine the server he needs. We modeled this work 
session; first we “went” to Novosibirsk and got the 
document we needed, which was placed on our 
server.’ On this same computer, which had a huge 
screen, one could call up these files with clips and 
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demonstration versions of the programs. In principle, 
one can call up everything one wants , from multi- 
media clips to the biography of a specific scientist and 
the data bank of a science school. Recall that just a half 
year ago, this would have been a dream. 


Other services may arise on the basis of the servers. For 
example, distributed publishing systems necessarily 
had to appear. Today, one can use such words as 
“‘necessary,” “certainly,” and “of course.”’ But as 
Robachevskiy stated, God himself ordered the devel- 
opment of this system. The possibilities for us were 
improbable, but software is inexpensive, and it doesn’t 
have to be installed on fancy machines. It doesn’t hurt 
to have them of course, but in a pinch, an IBM- 
compatible personal computer with a 286 processor 
will do. At least they’ll do for the demonstration at the 
exhibit. At present the complete exhibit requires about 
200 Mb of disk space. That’s not so small. At the end 
of the exhibit, all the programs stored prior to this at 
the St. Petersburg Technical University will be sent to 
the local network of B auman Moscow State Technical 
University. 


Although the federal computer network uses Western 
service technologies, it is not involved in commerce. 
RUNNeéet is in essence nonprofit. Profits, donations, 
and investments go toward reducing the cost of ser- 
vices and the development of the network. This is one 
of the main principles of its construction. One could 
not avoid using international standards in the design. 
It was necessary to adapt to new hardware and soft- 
ware. Each new technology is old in a number of 
months, and if you don’t speed up, you fall behind. 


So that RUNNet doesn’t fall behind, it is connected to 
the Internet global information network. “The world 
information space is accessed through two points in the 
territory of Russia, Moscow and St. Petersburg. In 
these cities is the distributed RUNNet core,” stated the 
scientific secretary of the docto ral council of Bauman 
Moscow State Technical University, Aleksay Tsilin, 
who is a member of the council of the fifth directive of 
the program. Traditional types of services, such as 
electronic mail and on-line access to Internet, as well as 
participation in teleconferences, turn the network com- 
puter into a communication center. Thus, if the com- 
puter is connected to the federal network with access to 
the global network, then one can search the global 
network for interesting information. Of course, one 
may not find what one is looking for. It may simply not 
exist. 


The words of Aleksy Sigalov were unexpected. 


**In the West, the branch of institute software has been 
much less developed than the college levei. College 
courses are rather inexpensive, and institute programs 
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require large investments at the creation stage. They 
must be distributed, and this may not happen. Here we 
have people who will gladly create an institute program 
on a grant for 1500 dollars; there, no one will write a 
computer manual for that price. Through the Internet 
we have gotten the opportunity to enter, so to speak, 
any American university, but as if that weren’t strange 
enough, we didn’t find there what we were looking for. 
At the same time, some good school software products 
in English have appeared here. Thus, even if one 
considers that we have thrown out the language 
problem and gained access to their software, the 
problem of institute computer textbooks remains 
unresolved. 


So Internet, is apparently valuable to our scientists as a 
relatively inexpensive, fast, and reliable channel to 
support a new level of contact. But in terms of educa- 
tional technologies for colleges, who knows, it is pos- 
sible that this is our hobby-horse, which will wait when 
it saddled. If Russia becomes the producer of inexpen- 
sive computer textbooks, it may have an effect on the 
world information market. By adding all possible data 
banks, archives, and guidebooks, our colleges will have 
their own powerful information support capable of 
preserving the intellectual potential of institutes of 
higher learning. 


Inset text: RUNNet-the federal university computer 
system of Russia [Block written by Yuriy Kirchin, 
candidate of technical sciences, scientific secretary of 
the council of the fifth directive.] 


At the end of the twentieth century the world is 
entering the phase of an information society. This 
means that investment in material production is begin- 
ning to yield to capital investment in the technologies 
and infrastructure of information processing. Just as 
writing led to a historic leap for those who had mas- 
tered it, the degree of introduction of information 
technologies at the turn of the century is again sepa- 
rating counties into those that are developed, and those 
that are falling behind. The poorest are those institutes 
of higher learning who have lost the ability to ade- 
quately prepare the intellectual foundation of the 
country. 


On 17 March 1994, in the framework of the state 
program called “Universities of Russia,” the fifth 
directive was begun. Its goal is the creation and devel- 
opment of the RUNNet computer network. The net- 
work is constructed on the basis of the following 
principles: 


e federal level: points of access to the network are 
located throughout the entire territory of Russia, 
and the network is unified; 

¢ university orientation: the network is constructed to 


COMPUTERS 3 


serve institutes of higher learning of Russia, whose 
interests have top priority; 

¢ regional principle: the council for the fifth directive 
has representativess from the main university 
regions of the country, and federal nodes of the 
network are centers for the development of the 
regional infrastructure; 

* openness: the network is constructed using standards 
and protocols accepted in the global Internet network; 

* noncommercial principle: all profits in the network 
budget are directed toward its further development. 


In the absence of high-speed ground data transmission 
channels, the territory of Russia can only be covered by 
a transport medium based on satellite communication 
technology with transceiving stations at all federal 
nodes. Moscow and St. Petersburg form the distributed 
core of RUNNet. The Moscow node is the center for 
cooperation with other Russian networks. The St. 
Petersburg node is the main gateway to the Internet via 
fiber-optic cable and the Scandinavian FUNET/ 
NORDwUnet network. 


The first stage of construction of the network, in which 
the main goal is the creation of a transport medium, 
will be completed by the beginning of 1995, and the 
complete introduction of RUNNet is planned for the 
end of 1996. 


Babayan Compares Russian, American 
Supercomputer Engineering 


957G0008A Moscow SCIENCE IN RUSSIA 
in English No 5, Sep-Oct 1994 pp 4-7 


[Interview with Corresponding Member of the Russian 
Academy of Sciences, Boris Babayan, by special corre- 
spondent, Valentin Lutsenko; date not given] 


[FBIS Transcribed Text] 


Elbrus on Top 


Against the general background of feet-uragging in coun- 
try-wide computerization programs, we are rejoicing at 
the amazing success of Russian engineers who continue 
work on new models of world-class super-computer (SC). 
Our special correspondent, Valentin LUTSENKO, has 
met with Boris BABAYAN, corresponding Member of the 
Russian Academy of Sciences, at the Sergei Lebedev 
Institute of Precision Mechanics and Computing Equip- 
ment, RAS, who spearheads ihe unparalleled effort. 


First, I would ask you, Mr. Babayan, to speak about the 
Lebedev Institute and your laboratory. 


I joined this outfit back in the ‘50s while still a student 
and immediately took up computer architecture, that 
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is, internal structure of computers. We faced number- 
less problems, which made our work a real challenge. I 
take this occasion to remember Academician Sergei 
Lebedev (1902-1973), who was our director at the 
time, a major authority in the computer industry and a 
man of strong character. 


At the time, the government authorities took a decision 
under which we were compelled to duplicate relevant 
American technology. It was a capital error! The 
numerous top-class teams doing research around the 
country—in the Urals, Armenia, Novosibirsk, Lenin- 
grad, Moscow and elsewhere—were forced to follow a 
similar pattern. This general trend was, however, vig- 
orously opposed by Sergei Lebedev, to whom we owe 
our independence and uniqueness. 


The institute had quite a few unrivalled projects to its 
credit. Remember the M 20, the most powerful first 
generation electronic tube computer, or the BESM, the 
fastest among second generation transistorized com- 
puters which remained unsurpassed in speed for sev- 
eral years in Europe. In developing these models, the 
staff formulated and solved many key problems, well 
ahead of the Americans. For instance, we pioneered 
the design of a reliable computer system built from 
unreliable components. Sergei Lebedev’s uncompro- 
mising stand helped us step into this day with a headful 
of interesting ideas, while the duplicators of foreign 
models have ended up empty-handed. 


Recently we have seen a number of publications 
describing the super-computers. What, in principle, sets 
them apart from the common personal and other com- 
puters? 


I have long been hearing this term, the “‘super- 
computers’. Let me explain the way things are today. 
In my view, the super-computers do not need any 
superlatives. Each of them is simply the fastest 
machine available at the time. Today it may be a super 
something, only to become commonplace tomorrow. 
Many of the existing models have traveled this road. I 
would only say that a super-computer is the leading 
edge of our science, a testing ground for the latest ideas 
and technologies. 


What direction in super-computer development have you 
chosen? 


In developing a new computer model, it has become 
routine to try out unorthodox ideas in architecture and 
hardware, the components that is. Architecture stands 
for the structure of a computer, its operating style, and 
the relations and interactions of all its units and 
components. Generally, the ideas incorporated into 
the computer architecture are largely abstracted from 
the hardware problems, although there is certainly a 
linkage between the two. 
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Our laboratory has over its history dealt with computer 
architecture, the pivotal area of the computer tech- 
nology. Indeed, many countries are engaged in wide- 
scale hardware development, while architecture is an 
area held only by a few firms, the most successful of 
which are the Americans. At one time, the Japanese 
wanted to put in a world of their own with much 
fanfare—fifth- generation computers, a ten-year plan, 
now a complete failure. Today, only the Americans 
and ourselves are still in the race. We have achieved a 
breakthrough that has put us in the lead, recognition 
being lavished on our work from around the world. 
How unsuspecting the American scientists have been 
of the “Russian idea’. 


Could you set out in brief the basic principles of super- 
computer construction? 


The spadework for computer architecture has been 
done by the great American Seimur Cray, really a man 
of genius. His early super- computers which were put 
on the market in the late 1970s earned him an inter- 
national fame. The life of their designer, was, however, 
all streaks of challenges alternating with spells of 
delusions, the latter being perhaps as spectacular as the 
inventor’s discoveries and accomplishments. 


The drive to develop a computer of unimaginable 
capabilities brought him to the conclusion that still 
higher speeds of operation could be attained by sim- 
plifying, rather than complicating computer architec- 
ture. With time, this idea was translated into the so- 
called RISK (Reduced Instruction Set Computer) 
architecture, a computer operated by a smaller than 
usual set of instructions. 


I think some explanations are needed here. All existing 
computers can be broken down into three groups— 
scalar, vector, and scalar- vector combinations. Scalar 
is an individual quantity susceptible to any arithmetic 
operations, while vector is an ordered sequence of 
certain numbers which can be multiplied, subtracted, 
added, etc. In computers of the first type, adders 
perform all operations sequentially step by step, 
whereas in the second type they operate in parallel, 
boosting the operating speed significantly. 


In the abstract, vector-type computers are capable of 
attaining fantastic speeds which are, however, practi- 
cally feasible in handling artificial test problems only. 
Otherwise, they tend to be more sluggish. 


Cray has succeeded in wedding the advantages of both 
computer types—simple design and high speed—in his 
model. The offspring proved to be an improved scalar 
computer with superb vector capabilities. 
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Speed is the most valued quality the consumer seeks in 
a computer. Is there a theoretical limit to speed 
increases and how does it depend on the technologies? 


The late 1970s witnessed the emergence of integrated 
circuits containing hundreds of thousands of logic 
elements packed within a single crystal. They are 
designed for use in developing computer processors*. 
Today, however, a whole processor can be accommo- 
dated within a tiny crystal. True, for assurance the 
designers must know crystal characteristics perfectly 
well, which takes months and even years to explore. 


Integrated technologies have greatly raised speed by 
achieving a higher density within a single volume and, 
therefore, sharply reducing delays in signal transmis- 
sion along conductors. Today, the smallest distance 
between elements is some 0.8 microns, and efforts are 
currently under way to halve it to 0.4 microns. The 
technological limit lies somewhere around 0.1 micron, 
for else there is a possibility of noise interference 
between the conductors. 


My impression is that super-computers are number- 
crunching juggernauts of nearly unlimited power, and a 
voracious appetite for funds. Who, in fact, can afford 
such models? 
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Oh, yes, developing a super-computer is largely a finan- 
cial challenge. A single model requires an input o/ nearly 
$150 million, which is translated into $20 to $30 million 
a customer will have to pay for a mass-produced model. 
There is, however, a ready market for them, with large 
research institutes, universities and defense industries 
burning to acquire the latest in the computer land. 


And now I pass on to your question—what for? The 
Elbrus series of super-computers our team has worked 
on for years has been—and still is—-used to sustain the 
national space exploration program and to crack 
defense-related problems. Super-computers are being 
used for similar purposes in the U.S. 


At last, I hear you talking about the celebrated Elbruses. 
Will you, please, compare them with their U.S. relations? 


For some time now, we have led the development of 
multi-processor super-computers. We have demon- 
strated in theoretical terms how a certain volume of 
hardware could attain a maximum possible speed for 
each processor. More still, we have built practicable 
computers embodying our ideas and findings, like the 
latest Elbrus- 3 design, a super-computer three times as 
fast as any best foreign model. 
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The space flight control center in suburban Moscow, using the Elbrus-2 super-computers of the kind operated by a 
team of physicists at Arzamas-16. Photo by ITAR- TASS. 
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Each specific program is converted in the Elbrus-3 into 
a structure containing the entire sequence of opera- 
tions, from data input to output. The computer’s 
translator constructs a program network that estab- 
lishes cause-effect relations between the operations. A 
so-called critical path is cut through the network to 
give the results in the shortest possible time. 


If different algorithms or patterns can be usc2 to solve 
a single problem, the Elbrus-3 identifies a criticai path 
for each of them. Besides, we have achieved a max- 
imum speed attainable within a definite volume of 
hardware for all problem classes. We have introduced, 
for the first time in world practice, high-intelligence 
programing in the high-level computer language we 
have developed ourselves. 


With these fundamental scientific findings in the bag, 
we could not proceed any further at the technological 
level existing in the former USSR at the time. For 
instance a 300,000-transistor microprocessor simply 
was not manufactured in the country. Besides, funding 
was severely slashed at the end of the 1980s. The threat 
of disintegration looming large over the unique 
research outfit compelled us to seek partners across the 
nation’s borders. 


Has anyone responded to your summons? 


At this critical hour, we were offered assistance from 
Acadmician Yevgeni Velikhov, Vice-President of the 
Russian Academy of Sciences, and the Russian Min- 
istry of Science and Technological Policies. 


At the outlet, our helpless groping for partners was 
close to failure. We learned quickly, however, and 
found very soon that Europe was economically too 
constrained to toy with the idea of making any major 
changes in computer architecture. This was a luxury it 
could not indulge itself in. Our list of prospects short- 
ened to five firms—Sun, IBM, HP, DEC, and SGI— 
which specialize in computer architecture. 


In 1990, I had a good fortune to meet the Sun vice- 
president who displayed a great interest in our work. In 
the wake of his visit, in May i991 our laboratory 
played host to David Ditzel, director of advanced 
systems at the Sun Microsystems Laboratories, Inc., a 
major authority in central processor, especially micro- 
processor, architecture. He reviewed our findings and 
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attended a few scientific workshops. Before departure 
for home, he admitted he had not expected to see what 
he had actually seen. Soon, we sent a small delegation 
to the U.S. 


Have you managed to maintain your team’s creative 
potential? 


Rather than giving you a straight answer, I will read a 
few passages from the letter Mr Ditzel mailed on the 
heels of our visit: “You and your colleagues made an 
excellent impression on the management and staff of 
Sun Microsystems. Your work was viewed as being 
very impressive and clearly demonstrated abilities at 
the state of the art, and in many cases going beyond 
that of our own engineers. This Elbrus-3 design is a 
significant advance in computer design, and your team 
has done an excellent job of starting to apply your high 
performance techniques... 


Because of the success of this visit, and of my previous 
visit to your institute in Moscow, it is my pleasure to 
inform you that Sun Microsystems would like to estab- 
lish a business relationship with you and your team to 
jointly work on issues related to computer design. ...It 
is Our intention to set up a joint Moscow Technology 
Center if you also approve ... and to support financially 
the work that you have begun.” 


Such a center has now been established and I have been 
made chairman of its Borad of Directors. We have kept 
our expert team and created a situation creative 
enough to continue work without leaving the institute 
walls. We have taken out U.S patents for our ideas, and 
have signed two contracts involving 50 and 34 
researchers, respectively. Reliance on Sun has enabled 
us to maintain intact both our branches, in St. Peters- 
burg and in Novosibirsk. 


I would put it in another way—rather than merely 
surviving we have saved the effort from total collapse. 
While many of the Russian intellectual elite have been 
going down the drain, straight to the U.S., none of our 
employees has succumbed to the temptation. We stay 
on in our country which is certain to benefit from our 
designs, including the super-computers. 


Footnote *Processor is the key device controlling 
computer operation and performing all calculations. 
(Editor’s Note.) 
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NUCLEAR AND NON-NUCLEAR 
ENERGY 


Proposal to Construct Nuclear Power Plant With 
1,000 MW Water-Cooled Water- Moderated 
VVER-1000 Reactor: Prospectus 


947F0150A Moscow PREDLOZHENIYE PO 
SOORUZHENIYU ATOMNOY STANTSII S 
REAKTOROM TIPA VVER- 1000: PROSPEKT 
in Russian No Unknown, 1992 pp 1-63 


[Article by A. B. Atomonergoproyekt] 
[Text] 


AES-92: Atomenergoproye kt 

Contents 

1. Brief Description of the Association 

2. Project Development Concept 

3. Project Objectives 

4. Safety Assurance 

5. Principal Equipment Designs and Auxiliary Systems 
6. Economic Indicators 

7. Other Project Characteristics 


Brief Description of Atomenergoproyekt Nuclear 
Project Association 


The All-Union State Scientific Research and Exploratory 
Design Association Atomenergoproyekt employs experts 
in various disciplines with an extensive work experience in 
thermal and nuclear power engineering acquired by imple- 
menting research and design efforts of developing nuclear 
power plants at the Teploelektroproyekt (Atomteploelek- 
troproyekt) Institute, Gidroproyekt Institute imeni S.Ya. 
Zhuk, All-Union Heat Power Engineering Institute imeni 
F.E. Dzerzhinskty and other organizations since 1956. 


Most nuclear power plants in the CIS and the countries 
where entities built with CIS technical assistance have 
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been constructed or are being bui't on the basis of 
the designs developed by the Atomenergoproyekt 
Association. 


Atomenergoproyext designs have been used to put in 
service 65 NPP generating units with a total capacity of 
more than 40 million kW, including more than 30 
million kW in the CIS (41 generating units), which 
amounts to approximately 80% of the power of all 
nuclear power plants operating in the CIS. 


The number and capacity of nuclear power plant 
generating units developed in the CIS and abroad on 
the basis of Atomenergoproyekt Association d: signs 
(as of early 1990) are summarized below. 


The number and total capacity of the nuclear power 
plant generating units developed on the basis of Atom- 
energoproyekt designs are comparable to similar indi- 
cators of the largest nuclear power plants with a similar 
type of operation developed by foreign companies. 


Project Development Concept nuclear power engi- 
neering development, yet this development is being 
arrested by the negative public attitude which 
demands a considerable increase in nuclear power 
plant safety. 


With respect to the foregoing, accelerated development 
of a new generation of nuclear power plants whose 
design, due to their physical properties, technical char 


Based on design outlays for electric power generation, 
the advantages of nuclear power plants over other 
types of power sources serve as the basis for extensive 


acteristics, and passive safety systems ehich determine 
their self- protection make it possible to minimize 
likely risk, becomes especially important. 


First-generation nuclear power plant designs must 
maximize implementation of the environmental and 
economic advantages inherent in nuclear energy 
sources compared to traditional sources. 


The concept of the new-generation nuclear power plant 
design development is a nuclear power plant concept 
with a higher safety and economic efficiency level 
compared to existing designs. 


Nuclear power plant safety is implemented by 
addressing the following principal issues: 




















Generating Unit States In CIS Abroad Total 

Capacity, MWe Nember of units | Capacity, MWe | Number of units | Capacity, MWe Number of units 
In operation 30,787 41 10,719 24 41,506 65 
Under construction** 23,000 23 13,424 19 36,424 20 
Shut down completely 2,202 5 2,202 s 
Total 55,989 69 24,143 43 80,132 112 























**Construction of certain generating unit has been temporarily suspended 
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1. Implementing the principle of deeply echeloned 
protection by developing successive barriers on the 
path of radioactivity propagation into the environ- 
ment, i.e., the so-called containment barriers. 


2. Development of a multilayer containment barrier 
protection system. 


3. Development of a safety system which ensures the 
following: 


¢ a high degree of reliability in executing the safety 
functions for all design emergencies; 

* preventing their development into an off-nominal 
emergency; 

* controlling off-nominal emergencies. 


Design Regulations and Specifications 
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The AES-92 design is based on satisfying the require- 
ments of a broad range of domestic regulatory docu- 
ments issued by the Russian Federation Nuclear Power 
Industry Oversight (PN AE), Russian Federation State 
Standard Administration (GOST), and Russian Feder- 
ation Ministry of Architecture and Construction 
(SNiP) which encompass the requirements imposed on 
assuring various objectives in designing, developing, 
and operating nuclear power installations (procedures, 
economics, environmental science, radiation safety, 
protection of population, safety, etc.). 

Compliance with the aforcsaid regulatory documents 
(NTD) will ensure the consistency of the design with 
the requirements and recommendations of interna- 
tional standards suggested by the IAEA (MAGATE) 
for the world community. 


Project Objectives 





Pret Objectives 


Implementation Methods 





1. Decreasing design core damage rates and ejections to figures below 
the OPB-88 guidelines 


Design and construction quality; reactor plant (RU) self- protection; 
diversity of execution principles of the main functions by active and 
passive methods 





2. Attainment of high technical and economic indicators 





2.1. Reduction in electric power cost of production 


Improving the turbine plant characteristics and reducing specific capital 
outlays for construction 





2.2. Reducing metal to output ratio: 
pipelines (/MW) by 30% 
* valves (items per generating unit) by 10-15% 
¢ structural metal (kg/MW) by 25-40% 
* concrete (m°/MW) by 15-30% 
* cable (km/MW) by 20 


Layout, configuration, and analysis optimization; use of cast in place 
of reinforced concrete and small-size equipment; use of fiber optic 
technology 





2.3. Reduction in plant site area (ha/MW) by 15-20% 


Improving space utilization designs 





2.4. Reducing the personnel to output ratio (man/MW) by three-to- 
fourfold 


Increasing the automation level, switching to centralized repairs, 
updating job descriptions, and optimizing management and 
administrative services 





3. Improvement in Environmental Indicators 





Considerably reducing the quantity of radioactive waste, improving the 
waste treatment and storage systems, lowering radioactive discharges in 
nominal and emergency operations, and reducing the size of eminent 
domain, thermal discharges, and irretrievable losses of natural water, 
etc. 





All relative indicators are shown in comparison to 
existing 1,000 MW generating units. 


Safety Assurance 


The generating unit safety system consists of channels 
(subsystems) whose engineering implementation and 


design structure ensure execution of the safety func- 
tions by the elements whose operation is based on 
diverse principles: 


® passive operating principle; 

* active operating principle. 

The opeiation of active elements which execute the 
safety functions shall not prevent execution of the 
safety functions by the passive elements. 
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Safety System Architecture and Design 





Active part of safety system 


Efficiency 





Channel | 





Protection and containment systems 100% 





Emergency protection system 100% 





Multifunction emergency reactor core heat rejection 100% 


system 





Emergency heat rejection system through secondary 100% 


loop 





Support systems 





Intermediate loop and service water 100% 





Ventilation 





Assured valve and automatic process control system 
power 





Assured pump power supply 100% 








Control system 





Sensors 





Logic circuits 














Passive part of the safety system 





Rapid boron injection system 





Stage | hydraulic vessels 





Stage II hydraulic vessels 





Passive heat rejection system (SPOT) 





Vessel discharge and purification system 





Molten fuel trap 








Decreasing Severe Accident Probability. Concept of 
“*Echeloned Protection” 


F 


Enhancing the equipment and system performance 
stability within operating ranges: 


ensuring the quality of design, equipment work- 
manship and nuclear power plant start-up and oper- 
ation; 

optimization of project and design solutions by 
normal system operation. 


. Detecting and limiting out-of-tolerance conditions 


and violations of safe operation. Prevention of 
design accidents: 


highly reliable modern control and monitoring sys- 
tems; 

subcriticality assurance by reactivity control system 
(SUZ) regardless of the boric acid concentration in 


the coolant at temperatures above 100°C. 


. Resolution of design accidents: 


a negative power coefficient of reactivity at all 
conditions and at all power levels; 

implementation of the principle safety functions on 
the basis of diverse principles and independence of 
their execution by active and passive safety systems; 
development of efficient containment systems. 


. Decreasing the design rate of reactor core damage 


and ejections to values below the OPB-88 guidelines 
by the following measures: 


systems of multilayer barriers and the path of fis- 
sion product escape into the environment; 
employing safety systems based on passive principles 
as protection barriers; 

control of off-nominal emergencies. 
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Schematic Diagram of Reactor Section Safety Containment Systems 
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Key: 1—Emergency 





containment zone; 


—Internal pressu 
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tern containment 


containment structure; 


structure; 4—Main airlock (for personnel); 5—Emergency airlock (for personnel); 6—Contamination control 
transport airlock; 7—Pressurized hydraulic connectors; 8—Contamination control valves; 9—Passive heat rejection 
system (SPOT); 10—Emergency pressure release and discharge scrubbing system filter; 11—Fuel trapping system 
installation location; 12—Hydrogen control and suppression system; 13—Sprinkler system; 14—Emergency cool- 
down and reactivity control system (SAOZ); 15—Steam generator (PG); 16—Rapid [boron] injection system (BV); 


17—Into the atmosphere 





Safety Functions 


1. Rapidly bringing the reactor to a subcritical state. 


2. Maintaining the reactor in a subcritical state within 


the entire temperature range. 


3. Maintaining a coolant margin in the core at a high 
pressure. 


4. Maintaining a coolant margin in the core at a low 
pressure. 


5. Long-term heat rejection and reactor plant shut- 
down cooling after the original events not involving 
a loss of coolant. 

6. Ensuring the containment structure integrity. 

Characteristics of Nuclear Power Plant Safety System 

Elements 
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Key: a—Passive component of the safety system; b—Safety functions; c—Active component of the safety system; 
d—Rapid boron injection system; e—Stage 1 and 2 hydraulic vessel system (GYe); f—System of passive ..cat 
rejection into the atmosphere (SPOT); g—System for discharging and scrubbing the containment structure 
medium; h—Quickly bringing the reaction to a subcritical state; i—Maintaining the reactor in the subcritical state 
within the entire temperature range; j—Maintaining a coolant margin in the reactor core at a high pressure; 
k—DMaintaining a coolant margin in the reactor core at a low pressure; |—Extended heat rejection and reactor 
plant shut-down cooling after the initial events which do not involve a loss of coolant; m—Molten fuel trap; 
n—Ensuring the containment structure integrity; i—Reactor emergency protection system [control rods]; 
p—High-pressure emergency ejection system; q—Emergency primary loop cool-down system; r—Sprinkler 
system; s—Emergency heat rejection system through the second circuit with a closed operating cycle (with 
unlimited duration) 





Rapid Boron Injection System (Backup Reactivity Reactor Core Cooling System and Cooling Pond 


Control System) ; ; 
¢ Implementation of reactor core emergency cooling 


functions during off- nominal emergencies (without 


























Number of vessels a : 
—— aay the loss of reliable power supply sources); 
lle ae = * two independent active full-performance channels; 
Solution concentration 40 [g) H3B03 per kg H2O ¢ 100% redundancy of active elements inside each 
Design pressure 17.7 MPa (180 kgf/cm?) channel; 
Operating head (main circulation pump 0.5-0.6 MPa * execution of reactor cooling functions and fuel 
head) cooling pond; 
System response speed 15-20 sec * utilization of normal cool-down during reactor shut- 
> orieleal aaa . down and heat rejection from the cooling pond in 
hd b = nominal operating conditions 
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Key: 1—Cool-down heat exchanger (F = 935 m?); 2—Cool-down pump (H = 10-4 MPa, G = 100-230 m’*/h), 
3—Water jet pump (G = 150-750 m*/h); 4—Mesh screen; a—Primary loop lines; b—Sprinkler system; c—From 
the primary circuit hot line; d—From the primary circuit cold line 




















Item Quantity 
1. Regenerative heat exchanger (S = 50 m*) 4 

2. Emergency steam generajor cool-down system 4 
heat exchanger (S = 200 m*, N = 64 MW) 

3. Emergency steam generator cool-down pump (G 4 

= 100 th, P = | MPa) 

Ejector 4 








Reactor Section Containment Structure 


The containment structure is a double construction 
with a negative pressure maintained between the inner 
and outer structures. Air is ejected into a ventilation 
duct through filters. 


The external containment structure is made from cast- 
in-place reinforced concrete and is shaped as a cylinder 
with a spherical dome which can withstand external 
impacts of hurricanes, tornadoes, an air shock wave, 
and a falling aircraft. Its external diameter is equal to 
53.0 m and the structure is 0.8 m thick. 


The internal pressurized containment structure is 
made from prestressed reinforced concrete; it has a 
cylindrical shape with a spherical dome and can with- 
stand the impact of internal emergency pressure and 
temperature. Its outside diameter is equal to 36.4 m 
and the structure is 1,2 m thick. The clearance between 
the containment structures is equal to 2.5 m. 


The permissible (design) rate of leakage from the 
internal containment structure is accepted as 0.3% of 
its volume per day. 


The free volume inside the internal containment struc- 
ture is 70,000 cubic meters. 


In the case of a design emergency, the parameters of 
the medium under the containment structure are as 
follows: a pressure of < 0.48 MPa and a temperature 
of < 150°C. 


Emergency Pressure Release Testing and Containment 
Vessel Discharge Scrubbing System 


¢ Protecting the containment vessel from excess pres- 
sure during off- nominal emergencies; 

¢ passive operation and activation principle; 

¢ a 99.99% discharged medium scrubbing efficiency . 


The system consists of safety devices which dump the 
medium from under the containment structure into the 
atmosphere through a system of filters charged with a 
thermal oxide. 


Hydrogen Safety Assurance System (Hydrogen Control 
and Suppression) 


¢ Monitoring the hydrogen concentration inside the 
containment vessel rooms; 

* passive binding of hydrogen released during emergen- 
cies by catalytic afterburners; 

* preventing detonation combustion (explosion) of 
hydrogen inside the containment vessel rooms. 


The hydrogen concentration is monitored by pumping 
the medium from under the containment vessel 
through the automatic hydrogen monitoring system 
with return into the containment structure. 


Environment samples are taken at representative 
points. 


Passive catalytic igniters are positioned inside the 
containment vessel rooms. 


Reactor Core Meltdown Containment and Retention 
System 


¢ Containing and retaining the molten core fuel 
within the pressurized volume; 
¢ cooling down the reactor core melt. 


The function of containing and retaining the molten 
fuel is executed by a special trap through which special 
location is provided under the reactor vessel. 


The specific designs shall be updated after additional 
studies. 


Passive Residual Reactor Heat Release Rejection 
System (SPOT) 


The system has the following operating principles: 


e Heat rejection from the reactor core is realized due 
to natural primary circuit coolant circulation which 
is ensured by traditional reactor plant (RU) arrange- 
ment whereby the steam generators are located 
above the reactor core; 

¢ heat rejection from the steam generators is realized by 
developing natural circulation on the second circuit 
coolant side by condensing steam in special heat 
exchangers—condensers—located above the steam 
generators and by means of gravity flow of the con- 
densate into the steam generator boiler water loop; 

¢ atmospheric air is selected as the heat transfer agent 
for the heat exchangers—condensers—which ensures 
a prolonged efficiency of the system and maximizes 
its degree of passivity; 

¢ the system is activated by a direct action controller. 
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In order to ensure high reliability indicators from the 
viewpoint of safety functions, the operating procedure of 
the system is characterized by the following properties: 


¢ Each main circulation loop (GTsK) line is equipped 
with a self-contained passive heat rejection system 
channel connected to the respective steam generator; 

¢ within each channel, elements which contain moving 
parts are redundant, i.e., air gate valves and control- 
lers. 





Stage I Hydraulic Vessels 


4x60 cubic meters 





Total volume 





4x50 cubic meters 
6 MPa 
16 g H3BO3 per kg H2O0 


Coolant volume 





Nominal pressure 








Boron concentration 








Stage II Hydraulic Vessels 


4x250 cubic meters 





Total volume 





4x250 cubic meters 
16 g H3BO3 per kg H20 


Coolant volume 





Boron concentration 














Primary circuit connection pres- 1.5 MPa 
sure 

Design pressure 2.5 MPa 
Core fill-in duration during 24h 
emergencies 











Steam-Air Heat Exchangers 
12x6.67 MW 
7.0 MPa 


12x1,815 square meters 





Capacity 





Pressure 





Heat exchange surface 








Radiation Protection 


The engineering and management decisions employed 
in the design make it possible to attain a low level of 
nuclear power plant radiation impact on the popula- 
tion. 


1. The following are the maximum population irradi- 
ation levels due to the gas and aerosol discharges 
during nominal operation of two generating units: 


¢ an external radiation dose of 0.0035 mrem/yr or 
0.000035 mSv/yr 

* an internal radiation dose of 0.0068 mrem/yr for the 
thyroid gland or 0.000068 mSv/yr 


The following are the respective standards: 


¢ an external radiation dose of 20 mrem/yr or 0.2 
mSv/yr and 

¢ an internal irradiation (thyroid gland) of 60 mrem/yr 
or 0.6 mSv/yr. 
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2. The maximum values of the population body bur- 
dens during a design accident with the most severe 
consequences at a 300 m distance from the nuclear 
power plant are as follows: 


¢ an external radiation of 0.28 rem/yr or 0.0028 Sv/yr 


and 
* an internal irradiation (thyroid gland) of 0.27 rem/yr 
or 0.0027 Sv/yr) 


The respective standard values are as follows: 


* an external radiation dose of 10 rem/yr or 0.1 Sv/yr 
and 
* an internal radiation (thyroid gland) of 0.3 Sv/yr. 


With respect to the foregoing, there is no rationale for 
setting up an exclusion zone based on radiation criteria 
according to paragraphs | and 2. 


Probablistic Safety Analyses 


All nuclear power plant systems and components 
which are crucial for safety are designed with the help 
of probablistic safety analyses (VAB). 


A probablistic safety analysis should have the fol- 
lowing outcome: 


¢ a determination of all likely conditions with a 
damage to the reactor core and other nuclear fuel- 
containing sources; 

¢ a determination of the conditions involving contain- 
ment system damage; 

* an assessment of the qualitative and quantitative 
indicators which characterize the safety level 
achieved in the design process; 

¢ a determination of likely causes for the development 
of conditions with a damage to radioactivity sources. 





Comparison of Safety Level Indicators for Various 
Nuclear Power Plant Designs with VVER-1000 Reactors 











Project Name LO-3 Nuclear Power AES-92 
Plant, Finland 

Frequency of reactor 3.0-5.0x10" > 2.0-5.0x10"7 

core damage (PAZ)/yr 

Notes Probablistic safety anal- | Expert esti- 
ysis outcome* mate 











*The probablistic safety analysis is performed by the 
Atomenergoproyekt Institute using I1VO-IN source data 





Quality Assurance Program 


The quality assurance program is an important com- 
ponent of the nuclear power plant development control 
system. It is based on the OPB-88 requirements, IAEA 
safety recommendations pertaining to nuclear power 
plant quality assurance (series N 50-SG-QA), and 
series 9000 ISO international standards. 
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The quality assurance program incorporates docu- 
ments on all nuclear power plant development stages 
and contains requirements imposed on the manage- 
ment and engineering activity of the organizations 
participating in the nuclear power plant development, 
allocates the responsibility among them, generates pol- 
icies and procedures on nuclear power plant develop- 
ment stages, and monitors safety-crucial systems. 


The program has the following objectives: 


¢ planning, attaining, and maintaining nuclear power 
plant operations quality at the level of standards 
and statement of work requirements 

e ensuring that management of the organizations par- 
ticipating in the nuclear power plant development is 
confident in the quality of workmanship and outcome 

* ensuring that the client (the operating entity) is con- 
fident that the specified quality has been achieved). 


The following development principles are employed: 


¢ delineation of duties and responsibilities 

* monitoring of adherence to standards and documen- 
tation 

* configuration management 

* ensuring that the executing entity rather than the 
monitor is responsible. 


The program is implemented on the basis of a plan in 
accordance with the work schedule and ensures monitored 
conditions for all types of activities which affect quality; it 
also involves a product labor quality assessment. 


There are four hierarchic levels of quality assurance 
and control: 


1. State oversight bodies—oversight of adherence to 
the requirements of the regulatory documents with 
respect to engineering, radiation, and fire safety 


2. The operating organization (client) is responsible 
for total quality management (development, execu- 
tion monitoring, and scheduled and unscheduled 
inspec‘ icons) 


3. Prii.ue contractor for the nuclear power plant devel- 
or.nent activities phases (planning, development, 
and fabrication of equipment, construction, etc.)}— 
stage-by-stage quality management 


4. Subcontractor organizations participating in the 
nuclear power plant development—management of 
individual quality management programs of their 
activities. 


Computer-Aided Process Control System 


e use of computer facilities for executing the control, 
monitoring, and management functions; 
* optimum combination of monitoring and control 
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centralization and decentralization; 
e high level diagnostics of computer-aided process con- 
trol system (ASU TP) facilities; 
¢ process equipment, process, and protective barrier 
diagnostics; 
operator database support; 
optoelectronic communications systems and lines; 
computer-aided radiation monitoring system; 
generating unit and backup control panels; 
central nuclear power plant control station; 
direct current source power supply. 


Design Emergencies 


1. Low-rate leak condition: primary circuit pipeline 
rupture, a 100-mm diameter or smaller. 


2. High-rate leak condition: primary circuit pipeline 
rupture, a 100-mm diameter or greater, up to a 
diameter of 850 mm. 


3. Control rod ejection as a result of control rod 
enclosure rupture. 


4. Failure of the pressure control contamination con- 
tainment valves to close. 


5. Instantaneous shaft jamming or rupture of one of 
several operational main circulation pumps. 


6. Steam generator pipeline rupture within and 
beyond the containment structure. 


7. Steam generator feed water pipeline rupture. 
8. Sectional live steam intake header rupture. 


9. Steam generator manifold lid rupture in the pri- 
mary circuit. 


10. Fuel handling accidents during maintenance or 
refueling. 


11. Fuel assembly fall during refueling. 
12. Controllable cooling pond leak. 


13. Steam generator leakage condition: heat exchanger 
tube rupture including subsequent reactor plant 
cool-down at a rate of 60°C/h. 


14. Damage to primary circuit coolant-contained lines 


outside the containment building: 
14a. controllable leak; 14b. uncontrollable leak. 


15. Leakage or damage to radioactive waste- 
containing systems. 


16. Fire in nuclear power plant safety assurance- 
related rooms. 


Off-Nominal Emergencies 
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Category I Emergencies 


Category I off-nominal emergencies includes the emer- 
gencies caused by failures of nuclear power plant 
systems above the single failure regulated by standards 
for which the maximum design fuel damage limit is not 
exceeded and reactivity does not exceed the levels 
stipulated for design emergencies. 


1. Failure of all alternating current power supply 
sources during 8 and 24 h (including the cooling 
pond cooling system failure) during nc mal oper- 
ating condition failures as well as in the -ase of the 
aforementioned design emergencies. 


2. Failure of the reactivity control system of the reactor to 
operate during departures from normal operating con- 
ditions as well as during the aforementioned design 
emergencies which require its operation. 


3. Emergencies involving ruptures of the reactor inter- 
nals shaft. 


4. Prolonged (up to 24 h) failure of water delivery 
from the emergency and scheduled cool-down sys- 
tems when the reactor cover is removed and/or the 
reactor is pressurized. 


5. Cool-down during the operation of one or two 
steam generators. 


6. Failure of all alternating current power supply 
sources during 8 or 24 h. 


7. Emergencies involving coolant loss during the shut- 
down or during refueling. 


8. Pipeline rupture spectrum inside and outside the con- 
tainment building up to the maximum diameter com- 
bined with ruptures in one of the steam generator tubes. 


No special population safety assurance measures are 
necessary for remediating Category I emergencies. 


Category II Emergencies 


Category II off-design emergencies includes the fol- 
lowing emergencies which may result in severe damage 
or reactor core meltdown: 


¢ emergencies caused by highly unlikely original events 
not taken into account in design emergencies; 

* emergencies accompanied by safety system failures 
exceeding single failure above and beyond design 
emergencies; 

* emergencies caused by execution of erroneous per- 
sonnel decisions. 


1. Primary circuit steam generator manifold rupture, 
including an intermediate manifold leakage with an 
equivalent diameter of 100 [mm]. 
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2. Ejection of all control rod assemblies due to simul- 
taneous damage to the control assembly enclosures. 


3. Reactor vessel rupture, including separation of the 
cover or the bottom: 
1) below the branch pipes; and 
2) above the branch pipes. 


4. Rupture of four steam lines (large-scale damage in 
the second circuit pressure barriers). 


5. Hydrogen accumulation in the reactor plant equip- 
ment in design and off- design emergencies. 


6. Hydrogen accumulation in the containment struc- 
ture in design and off-design emergencies. 


7. Failure of all power supply sources leading to 
complete de-energizing of the nuclear power plant 
for 24 h with simultaneous failure of the reactivity 
control system and rapid boron injection system 
combined with operator inaction. 


8. Failure of emergency reactor protection system 
and rapid boron injection system (SBVB) during 
the aforementioned design emergencies. 


9. Uncontrollable linkage of the cooling pond lining. 


10. Flooding in nuclear power plant safety assurance- 
related rooms. 


11. Emergencies caused by dropping of heavy object 
on the reactor or cooling pond. 


In the cases of these types of emergencies, population 
safety is ensured by implementing management and engi- 
neering measures stipulated in the relevant protection 
plan. 


Principal Designs. Equipment and Auxiliary Systems 
Principal Design Solutions 


¢ a four-loop VVER pressurized water reactor plant 
with an electric capacity of 1,000 MW; 

* anominal pressure of 15.7 MPa in the primary circuit; 

* a nominal reactor outlet temperature of 320°C; 

¢ an operating steam pressure in the second circuit of 
6.2 MPa; 

e a fuel burn-up fraction of up to 43 MW day per kg U; 

e basic and maneuvering operation conditions; 

¢ reactivity control systems operating on the basis of 
two different principles (with solid mechanical and 
liquid absorber) 

e¢ a closed coolant purification and purging system 
operating by means of the main circulating pump 
pressure drop 

e diversities of principles in implementing the most 
important safety functions; 

* combining the functions of normal operation and 
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AES-92. Main Building: Axonometric View 
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AES-92. Main Building: Plan at 32.100 m Elevation 
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AES-92. Main Building: Section 2-2 and 3-3 
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e the use of safety systems operating on the basis of 
passive principles; 

¢ a closed-cycle steam generator purging system; 

* a computer-aided control system of the generating 
unit in particular and nuclear power plant as a whole; 

* acomputer-aided radiation monitoring system within 
the exclusion zone and monitored zone. 
































Reactor 
Thermal capacity 3,000 MW 
Primary circuit pressure 15.7 MPa 
Inlet and outlet temperature 290 and 320°C 
Coolant flow rate through the core 23.6 m/s 
Number of fue! assemblies 163 
Ainount of fuel (uranium dioxide) 741 
Number of reactivity control system rods 121 
Mean enrichment 4.4% 
Mean burn-up fraction up to 43 MW day per kg U 


























Horizontal Steam Generator 
Quantity 4 
Steam output 415 kg/s 
Operating pressure in the second circuit 6.27 MPa 
Feed water temperature at the steam generator inlet | 220°C 
Fresh steam dryness 0.998 
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Temperature 276.4°C 
Moisture content 0.3% _ 
Design cooling water temperature 17-19°C 
Heat extraction power up to 500 MW 
Single-shaft turbine plant with structure High-pressure turbine + 3 
installed on vibration insulating brace low-pressure turbines 








Feed water is delivered to the steam generators by two 
turbine-driven pump assembly sets (PTNA) with a 
50% output each at a rated generating unit load while 
the turbine drive exhaust is directed to the main 
turbine condensers. 


The condensers have a modular design with welded 
titanium tubes. 


The modular demineralization plant (BOU) with a 
33% capacity (relative to the condensate rate) is con- 
nected off-line. 


Fire resistant oil (OMTI) is used in lubrication and 
control systems. 


The specific heat consumption for the turbine plant 
does not exceed 9,873 kJ/kWh or 2,358 kcal/kWh. 


The mean time between failures is at least 10,000 h. 
The overhaul period is at least six years. 
The turbine availability factor is at least 0.99. 













































































Main Circalation Pump 
Nominal delivery rate 22,000 m>/h K-1060-6.1/25 Turbine Plant 
Nominal delivery head 0.59 MPa Rated power 1,060 MW 
Inertial roll-down Rotation speed 25 I/s 
Main circulation pump lubricant Water Fresh steam parameters: 
Electric motor lubricant Self-contained oil bath Pressure 6.1 MPa 
Antireversing mechanism Temperature 276.4°C 
Presserizer Moisture content 0.3% 
Volume Design cooling water temperature | 17-19°C 
Total 79 cubic meters Heat extraction power up to 500 MW 
Water 55 cubic meters Single-shaft turbine plant with High (intermediate) pressure tur- 
Design pressure 17.7 MPa or 180 kg/cm? ane ma installed on vibration bine + 2 low-pressure turbines 
Design temperature 350°C 
Heater capacity 2,520 kW Feed water is delivered to the steam generators by two 
———— ; turbine-driven pump assembly sets (PTNA) with a 
= oe 50% output each at a rated generating unit load while 
Number of injection valves 4 the turbine drive exhaust is directed to the main 
turbine condensers. 
K-1075-6.1/50 Turbine Plant ; ; 
— aan ca The condensers have a modular design with welded 
i titanium tubes. 
Rotation speed 50 I/s ' 
Fresh steam parameter: The modular demineralization plant (BOU) with a 
= a; ae 50% capacity (relative to the condensate rate) is con- 
nn nected off-line. 
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Schematic Diagram of Housekeeping Functions 
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Fire resistant oil (OMTI) is used in lubrication and 
control systems. 


The specific heat consumption for the turbine plant 
does not exceed 10,000 kJ/kWh. 


The mean time between failures is at least 10,000 h. 


The overhaul period is at least six years. 


The turbine availability factor is at least 0.99. 


Electrical Engineering Systems 


2. 


The use of an all-water-cooled generator. 


The use of transformers which do not require the 
repressing of windings during the service life. 


. Duplication of the housekeeping requirements 


during nominal operation using two groups of back- 
up transformers, each of which can duplicate house- 
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5. The use of combustion retarding cables with a 


decreased smoke and gas release. The cables are 
selected according to the criteria which lower the 
combustion probability with a short circuit. 


Ventilation, Heating, and Air Conditioning 


containment structure maintainability in all nom- 
inal operating conditions; 

life support for control stations (modular contvol panel, 
back-up control panel, and central control pane!) in all 
Operating conditions including emergencies; 

a reduction in the volume of nuclear power plant 
discharges; 

a decrease in the construction areas occupied, the 
number of settings, and electric power outlays for 
housekeeping requirements. 


Radioactive Media Cleanup. Radioactive Waste Han- 
dling 


keeping requirements of any generating unit. 


4. The use of a reliable power supply design with two 


channels with a 100% user redundancy in each 


New radioactive media handling technologies: 
electrodialysis, concentrational coagulation, ion- 
selective sorbents, ozone treatment, ultraviolet ray 
treatment, and organic sorbent oxidation; 

reduction in the quantity of radioactive waste sent for 
processing; 

reduction in the volume of radioactive waste sent for 
storage; 

reuse of treated cleaned-up water. 









































channel. Economic Indicators 
Comparison of AES-92 and U-87** Indicators 
No. Indicator Type Measurement Unit NPP Reactor Type 
AES-92* U-87 
1. Number of generating units units 2 2 
2. Installed capacity MW 2,000 2,000 
3. Hours of operation using installed capacity (hours of h/yr 7,000 6,994 
generating unit operation per year) 
4. Electric power consumption for housekeeping service water % of generation 6.26 8.0 
requirements supply system with 
cooling towers 
direct flow tech- % of generation 5.44 5.8 
nical water supply 
system 
5. Annual production of electric power from power service water million kWh 13,123.6 12,869.0 
plant buses supply system with 
cooling towers 
direct flow tech- million kWh 13,238.4 13,176.7 
nical water supply 
system 
6. Net nuclear power plant efficiency service water % 32.2 30.2 
supply system with 
cooling towers 
direct flow tech- % 32.5 30.9 
nical water supply 
system 
7. Manpower to output ratio men/MW 48 0.97 

















* Generating unit operation indicator in the base mode 





** Indicators cited for nuclear power plant with two generating units 
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Comparison of Specific Indicators of Principal Buildings and Structures 
Principal Indicators Measurement NP-1000, AES-92, 1,000 U-87, 1,000 Loviisa NPP, Paluelle NPP, 
Unit 1,100 MW MW MW Finland, 1,000 France, 1,300 
MW MW 
1. Main building structure volume to m>/kW 0.109 0.150 0.619 0.482 0.511 
output ratio 
2. Main building area to output ratio m2/kW 0.010 0.012 0.015 0.013 0.011 
3. Engine room volume to output m>/kW 0.171° 0.188° 0.314 0.205 0.250 
ratio 
4. Engine room site area to output m2/kW 0.004* 0.004* 0.007 0.005 0.005 
ratio 
5. Engine room reinforced concrete m>/kW 0.011 0.012*** 0.014°** 0.013 0.024 
consumption to output ratio 
6. Containment structure building m>/kW 0.095 0.114 0.092 0.127 0.110 
volume to output ratio 
7. Containment structure reinforced m>/kW 0.013** 0.015** 0.012** 0.017%* 0.01 3** 
concrete outlay to output ratio 























Notes: 


1. The engine room site-to-output and volume- 
to-output ratio are given without the demineraliza- 


tion plant building. 


2. The containment structure’s reinforced concrete out- 
lay-to-output ratio is given without the reinforced 
concrete outlays for the lower slab. For the NP-1000 
and AES-92 containment structure, the concrete out- 
lays are given for a 600 mm outer containment 
structure thickness (by analogy to the external con- 
tainment structures of the Paluelle (France) and Lov- 


iisa (Finland) nuclear power plants. 


3. The engine room reinforced concrete outlays are 
given without the lower foundation bedplate. 


. The construction site volume and site area in rows 


1 and 2 are given for the reactor section, turbine 
section (without the electric power plant), and 
radioactive waste treatment building. 


5. For the Loviisa nuclear power plant, the reactor 
section includes the containment structure, safety 
building, auxiliary building, steam chamber, and 
modular control panel building. 





Turbine Room Indicators 



























































No. Type of Indicator Measurement Unit Value 
Construction volume m3 188,000 
Building volume to output ratio m3/kW 0.188 
Site area m 4,300 
Site area to output ratio m2/MW 4.3 
Reinforced concrete outlays m?> 12,000 
Reinforced concrete outlay to output ratio m>/kW 0.012 

Containment Structure Indicators 

No. Type of Indicator Measurement Unit Value 
Construction volume m3 114,000 
Building volume to output ratio m>/kW 0.114 
Site area m2 2,100 

Site area to output ratio m2/MW 2.1 

Reinforced concrete outlays* m? 17,310/15.045 
Reinforced concrete outlay to output ratio* m>/kW 0.017/0.015 














Note: The reinforced concrete outlay and outlay to output ratio are given for the two-layer containment structure; 
the outer structure with an 800-mm wall thickness is shown in the numerator and the outer structure with a 
600-mm wall thickness is shown in the denominator. 
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Sketch Layout of AES-92 Nuclear Power Plant 
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Explication of Buildings and Structures [illegible]: Main building, radioactive waste building, diesel generator station, 
liquid and radioactive waste storage facilities, water cooling towers, industrial water supply pump stations, chemical 
water purification buildings, service and welfare building, first and second generating units, railroad tracks, auxiliary 


building, central control panel, training facility, [etc.] 
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Other Characteristics of the Project 
Environmental Impact 


Design solutions which decrease the pollution of the 
environment and its elements with contaminant dis- 
charges and effluents and excess heat and lower them 
to the levels stipulated by regulations as well as envi- 
ronmental monitoring and observation facilities are 
stipulated in the design. 


The land protection plan is ensured by an efficient 
configuration of nuclear power plant structures and 
utilities whose arrangement ensures that the minimum 
possible area of land is occupied. Recultivation and 
reclamation of lands provided for temporary use are 
stipulated in the design. 


In order to avoid a change in the ground water level 
and contamination, hydraulic insulation of water res- 
ervoirs, managed discharges, treatment, and runoff 
water utilization within the nuclear power plant site 
are provided by the design. 


All contaminants, both from production facilities and 
personal conveniences, and waste water are subject to 
purification and shall be used in nuclear power plant 
production cycles. 


General Layout and Transport 


The general layout configuration is based on the prin- 
ciple of utilizing the contractor yard by building self- 
contained units. 


The general layout provides for separating the contractor 
yard into a fixed arrangement of basic production struc- 
tures (the main building, the modular administrative and 
welfare building, the diesel generator building, waterworks 
structures, and electrical equipment buildings) and a vari- 
able section which depends on the local conditions and 
which includes auxiliary buildings. 
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The general layout was developed for a nuclear power 
plant with two generating units. 


The service water supply system operates on a closed 
principle utilizing cooling towers. Should agreement to 
use a natural reservoir be granted, it would be possible 
to use a water supply option utilizing the reservoir. 


The general layout was developed allowiny for railroad 
transport utilization for delivering cargo for the dura- 
tion of construction and nuclear power plant operation 
as well as for performing handling and transfer opera- 
tions with new and spent fuel. 


Seismic Loads 


The maximum design earthquake (MRZ) is assumed at 8 
on the MSK-64 scale (a 0.24 g acceleration on the soil 
surface) while the design earthquake (PZ) magnitude is 
assumed at 7. 


The seismic exposures are defined by the “standard set 
of acceleration patterns by the USSR Terrestrial 
Physics Institute” utilizing a normalizing factor of K = 
2 for increasing the assessment reliability and taking 
into account the need to operate the installations in 
various seismic and tectonic ground conditions. The 
dynamic analyses of the seismic resistance of installa- 
tions, equipment, and hardware are carried out 
allowing for a broad range of ground conditions with a 
transverse seismic ./ave propagation velocity between 
200 m/s and 2,000 m/s. 


In order to decrease the effect of seismic shocks, heavy 
equipment is positioned at the lowest possible elevations. 


The reactor section center of gravity and its geometric 
center virtually coincide on the base of the bedplate. 


The equipment of safety-crucial systems is designed to 
be earthquake proof. 





Table of Design Specifications 





No. Type of Specification | 


Value | Notes 





1. Extreme external impacts 




















1.1. Seismic factors (maximum design earth- 8 points and 0.24 g acceleration on the Stability of generating unit location in 
quake) ground seismic regions 

1.2. Air shock wave A shock wave front pressure of 0.03 MPa Elevated safety under external factors 
is taken into account 

1.3. Falling aircraft A 5-t airplane falling at a 100-m/s velocity 
is taken into account 

1.4. Hurricanes and tornadoes Taken into account 

1.5. Drifting toxic gaseous products Taken into account 

1.6. Physical shielding Taken into account 
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Table of Design Specifications (Continued) 











No. Type of Specification Value | Notes 
2. Impact in emergency situations 
2.1. Emergency pressure and temperature Pa=5.0 MPa, Ta=150°C 





2.2. Loads from pressure drop between rooms 
within the pressurized volume 


Taken into account 


Elevated nuclear power plant safety 




















2.3. Flying objects and effect of coolant jets Taken into account 
3. Climatic and geological site conditions 

3.1. Minimum temperature -45°C 

3.2. Maximum temperature +45°C 











3.3. Soil conditions 


Sedimentary rock, E>25.0 MPa 








Nuclear power plant safety is ensured under all special impacts enumerated in the table. 


New Possibilities in Low Power Engineering 


957F0248 Moscow PROBLEMY MASHINO 
STROYENIYA I AVTOMATIZATSII in Russian 
No 3-4, 1994 pp 67-70 


[Article by S. I. Yelizarov] 


{[FBIS Abstract] More efficient electronic control of 
fuel injection in internal combustion engines is exam- 
ined, as well as the replacement of electric motors with 
hydraulic motors. A pump motor is proposed which 
unites the motor with a plunger type hydraulic pump. 
The plunger of the hydraulic pump is attached to the 
piston of the combustion chamber of a two-stroke 
diesel engine. Key features of the combustion process 
are highlighted. Areas of application include windmills 
which combine wind and diesel power, tractors, and 
buses. The motor is more economical in terms of fuel 
use and features reduced emissions. Microprocessor 
control is implemented. Pump engines are being pro- 
duced by the Malyshev plant in Kharkov, and are 
being shipped to the Lvov bus factory. Figure 1. 


MECHANICS OF GASES, LIQUIDS, 
AND SOLIDS 


Waves in an Elastic Prestressed Compressible 
Layer Interacting with an Ideal Liquid 


957F0245 Kiev PRIKLADNAYA MEKHANIKA 
in Russian No 2, Feb 1994 (manuscript received 
26 May 1992) pp 3-10 


[Article by A. M. Bagno, A. N. Guz, G. I. Shchuruk, S. 
P. Timoshenko, Institute of Mechanics, Ukrainian 
Academy of Sciences, Kiev; UDC 533.6.0 13.42] 


[FBIS Abstract] Three-dimensional linearized equa- 
tions for prestressed compressible bodies and an ideal 
fluid are used to analyze the problem of the propaga- 
tion of small disturbances when the elastic layer con- 
tacts a fluid half-space. An equation is derived for the 


case where there are finite uniform initial stresses of 
arbitrary potential elasticity. The case of travelling 
harmonic waves is also examined. The Murnaghan 
potential is found numerically. Disperse properties 
and phase velocities of longitudinal modes are ana- 
lyzed. The effect of preliminary deformations on wave 
phase velocities is determined . It is found that com- 
pressibility of the fluid has a significant effect on the 
wave properties of the system. An noncompressible 
fluid yields overestimates of phase speeds and inaccu- 
rate values for the generation frequency. Ii 1s possible 
to have layers of a certain thickness where initial 
stresses have no effect on the phase velocities of higher 
modes in interaction with a liquid half-space. Figures 
4; references 23: 20 Russian, 3 Western. 


Numerical Solution of the 3D Problem of High-Speed 
Interaction of a Cylinder with a Nondeformi vle 
Barrier Considering Temperature Effects 


957F0246 Kiev PRIKLADNAYA MEKHANIKA 
in Russian No 3, Mar 1994 (manuscript received 
3 Jan 1994) pp 35-40 


[Article by V. A. Gorelskiy, S. A. Zelepugin, V. N. 
Sidorov, Institute of Structural Macrokinetics, Russian 
Academy of Sciences, Tomsk; UDC 539.3] 


[FBIS Abstract] Three-dimensional problems of high- 
speed interaction of deformable solid bodies with a 
solid barrier are examined in a wide range of impact 
angles (0-60°). This paper numerically models the 
interaction of steel cylindrical strikers with a nonde- 
formable barrier considering the temperature fields in 
the cylinders during the impact. Impact velocities 
reach 1000 m/s. The finite elements method is used. 
The evolution of the temperature fields is studied. 
Striker failure features are examined. Figures show the 
dynamic and kinematic parameters of the process. The 
distribution of temperature fields in the cylinder 
depends on the angle of impact. The duration of 
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intense interaction of the striker and barrier is deter- 
mined by the vertical component of striker velocity. As 
this component increases, duration decreases. Max- 
imum damage is concentrated in the surface layers of 


strikers, and the maximum temperature is obtained on 
the contact surface. The maximum damage and max- 
imum temperature is reached in a 60° impact . Figures 
5; references 8: 7 Russian, | Western. 
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AGRICULTURAL SCIENCE 


The Russian Institute of the Biological Method 


947C0466 Moscow ZASHCHITA RASTENILY 
in Russian No 4, Apr 1993 pp 7-8 


[Interview with Prof M. S. Sokolov, director of the All- 
Russian Scientific Research Institute of Biological Plant 
Protection, by a correspondent of the journal ZASH- 
CHITA RASTENITY: “The Russian Institute of the Biolog- 
ical Method”; date and place of the interview not given] 


[FBIS Translated Text] 


[Question] Mikahail Sergeyevich, your All-Russian Sci- 
entific Research Institute of Biological Plant Protec- 
tion was formed on the basis of the North Caucasus 
Scientific Research Institute of Phytopathology by a 
government decree issued last December. What kind of 
work will the new institute do and what is the basic 
subject range of your research? 


[Answer] The main objective of the institute’s activity 
follows directly from the law “On Protection of the Envi- 
ronment,” recently passed by the Supreme Soviet of the 
Russian Federation. Our attention will also be focused on 
a number of scientific problems, which, in fact, on a 
smaller scale, have been worked upon by the former 
SKNIIF [North Caucasus Scientific Research Institute of 
Phytopathology] during more than the past thirty years. 


Let me describe the basic lines of our research. 


First: Development (with the use of system analysis) of 
the theoretical principles for the discovery, creation 
and application techniques of environmentally safe 
pesticides and means of biological plant protection. 
Assessment of the economic and energy aspects of their 
use in integrated plant protection systems. 


Second: Studies of the physiological, biochemical, molec- 
ular, biological and immunogenetic principles of interac- 
tion in the “‘plant—noxious organism—hyperparasite 
(antagonist) system, and participation in the develop- 
ment of resistance donors and sources. Evaluation of the 
susceptibility of plant varieties to noxious organisms, and 
assessment of the effects of the variety on formation of 
noxious and useful organisms in an agrocenosis. 


Third: Studies of the species (race) set, ethology and 
ecology of useful arthropods and microorganisms, devel- 
opment of genotyping methods, mass breading and accu- 
mulation, studies of the pathways for preservation, accu- 
mulation and activization of biota in agrobiocenosis and 
creation of technological facilities for its monitoring. 


Fourth: Synthesis and testing of new biologically effi- 
cient pesticides—sex pheromones, antifeedents, repel- 
lents, chemosterilizers, as well as plant growth and 
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development regulators, insects and microorganisms, 
and inductors of crop resistance to disease and other 
noxious effects. 


Fifth: Study of the environmental influence exerted 
upon an agrocenosis by commonly used means of plant 
protection and development of ways for reducing the 
negative effects and aftereffects, analysis of the pat- 
terns of formation and reproduction of suppressive 
soils in modern agrobiocenosis, integrated studies 
toward minimizing the application of pesticides, and 


‘ pesticide-free crop technologies. 


Sixth: Coordination of domestic studies and participation 
in international efforts concerned with biological plant 
protection and methodological guidance to biological 
research labs in the agribusiness, dissemination of scien- 
tific and practical knowledge on new achievements in 
biological methods and introduction of biological tech- 
niques and plant protection means into practice. 


[Question] In order to intensify research in these important 
areas, you will probably have to drastically change the 
organizational structure of the institute that has been in 
place for several decades. Are you going to conduct this 
extensive innovation and attract new research potential or 
be limited to a ‘‘velvet glove” treatment? 


[Answer] Our staff, which numbers close to five hun- 
dred, has been formed over three decades and, obvi- 
ously will not be able to change its profile overnight. A 
certain transition period of three to four years will be 
necessary. During this time, we will be able to expand 
the institute by adding a group of scientists (mainly, 
with doctoral degrees) in specialties that are currently 
underrepresented, such as agroecology, bacteriology, 
technical microbiology, and entomology, biospheric 
studies, landscape science and others. We will also 
upgrade and strengthen our technological infrastruc- 
ture and develop a network of new support stations. 


[Question] Could you name the research groups which 
will be able immediately to start work on the new 
institute’s profile? 


{Answerj Virtually all of our 14 independent labs should 
start with this work in 1993. These are the laboratory of 
grain crop diseases, with its immunity sector and toxico- 
genic microorganisms sector, the laboratory of herbology 
with the sector for ambrosia prevention, the soil detoxifi- 
cation lab, the integrated protection lab, the molecular 
biology lab with its hyperparasites sector and phytopatho- 
genic fungal toxin sector, the microbiology lab with the 
bacterial drugs sector, fungal substances sector and ana- 
lytic/diagnostic sector, the lab for prognosis of noxious 
organisms, which has a phytopathological research sector, 
the radiation and chemical ecology lab with biological 
object irradiation sector, the plant and insect growth 
regulator lab, the lab for synthesis of biological plant and 
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insect growth regulators, the lab for synthesis of biological 
rational pesticides, the lab for technological processes and 
equipment, which has a biological object preservation 
sector, the insect pheromone lab with the sectors for 
synthesis and testing of biologically active substances, 
protection of leguminous crops and artificial insect culture 
media, the lab of phytosanitary monitoring with a meteo- 
rological group, and the diagnostics labs. I should also 
mention the institute’s support station in the Mineralnyye 
Vody area in the Caucasus (at the town of Yessentuki) and 
in the Northern Kuban (at the Leningradskya village). 


[Question] What can you say about the research staff, 
whose experience and talent will be crucial for a 
successful implementation of your diverse basic and 
applied research work? 


[Answer] I believe that the motto “people are the crucial 
resource” remains entirely valid for us. A cohesive group 
of scientists, investigators, and experts has been formed 
by the institute over the years. It is true that as yet we 
have too few doctors of science (just seven) and candi- 
dates of science (52). We will work more actively to train 
and attract young people. The institute runs two courses 
of graduate studies: in plant protection against pests and 
diseases and in mycology. A special board authorized to 
award the degrees of a candidate of science was formed 
in 1992 on the basis of the plant protection department 
of the Kuban Agrarian University. 


Your journal has written on many occasions, and quite 
rightly, that the biological method is the most science- 
intense sphere of plant protection. The presidium and 
the plant protection section of the Russian Agricultural 
Academy are moving us in the direction of expanding 
the basic and integrated comprehensive research. In 
this context, theoretical studies of biological protection 
should be conducted in close cooperation with all 
research organizations of related profiles (VIZR [All- 
Russian Institute of Plant Protection], VNIIF [All- 
Russian Scientific Research Institute of Phytopathol- 
ogy], VNIIZR [All-Russian Scientific Research 
Institute of Grain Crops], VNIIKR [not further iden- 
tified], VNIISKhM [All-Russian Scientific Research 
Institute of Agricultural Machine Building] and 
others). I wish to stress that, in this area, we will be 
guided entirely by the principles of voluntary partici- 
pation, specialization and division of labor, and mutu- 
ally beneficial joint work. Considering the size of the 
country, the number of scientists specializing in plant 
protection is relatively small. 


[Question] Could you be more specific with regard to the 
division of labor in the sphere of biological protection? 


{Answer] With great pleasure. In terms of damage 
done, the first place in the Russian Federation belongs 
to plant disease agents, closely followed by weeds and 


LIFE SCIENCES 31 


arthropod pests. Yet, historically, arthropods used to 
receive the most attention. Obviously, we must shift 
the emphasis. Research should be more systemic and 
consistent with a comprehensive arrangement of pro- 


' tective steps in time and space. The introduction of 


environmental and biological factors should be done 
not only in the area of plant protection, but in agricul- 
ture in general as well. Let me give you a simple 
example. A properly prepared organic fertilizer (com- 
post, biohumus, etc.) does not merely improve the 
nutritive regimen of the soil, but endows it with 
suppressivity. A suppressive soil “‘self-purifies” by 
suppressing phytopathogenic microorganisms. On the 
other hand, an excess of mineral fertilizer, particularly 
nitrogen, not only raises the plant susceptibility to 
disease, but makes the soil itself more conducive to 
these pathogens. In a nutshell, preference should 
always be given to “preventive” biological protection 
as opposed to “curative” after-the-fact treatment. 


[Question] How do you assess the modern capability of 
international coordination of work among scientists 
active in biological plant protection area? 


[Answer] Some positive experience has been already 
gained in the course of close cooperation of scientists 
and experts within the framework of VPS MOBB 
[International Organization for Biological Control of 
Noxious Animals and Plants—East Palaeoarctic Sec- 
tion]. I believe that it will be important to strengthen 
and expand this cooperation. Scientists from the Baltic 
countries, as well as from CIS republics, have 
expressed their willingness to take part in the work of 
the next coordination meeting of the East Palaeoarctic 
Section. This meeting will be held at our institute. I 
would like to take this opportunity to state officially 
that only professional questions will be discussed at 
this conference, no politics will be on the agenda! Our 
door is always open to experts from other countries 
who would like to take part in this effort. I believe that, 
aside from the sharing of ideas and research results, 
such meetings will function as “fairs” to show the 
products that have already been tested in practice. I 
hope also that your journal, as has been its tradition, 
will actively participate in these events. 


[Question] A final question. Personally, you entered 
the field of plant protection as a specialist in chemical 
methods. This was the subject of your main publica- 
tions and your doctoral dissertation on “‘Ecological/ 
Agrochemical Assessment of Herbicides and the Effi- 
cacy Factors.”” What is your attitude vis-a-vis the 
chemical method? 


[Answer] I would like first of all to note that one cannot 
identify plant protection with any chemical method, this 
is obvious. On the other hand, there is no question that 
all preparations—either chemical or biological—must be 
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studied most thoroughly. While today both scientists and 
politicians are constantly giving us negative examples of 
pesticides, no mention in this respect is usually made of 
biological preparations, and yet they also present quite a 
few problems. For instance, in some countries (the 
United States and Western Europe) preparations based 
on Bf strains that produce exotoxins have been taken out 
of circulation. Biological preparations require an 
extremely high culture in production, transportation, 
storage, and especially application. 


For the coming decade or two, the predominant form in 
Russia will be an integrated concept of plant protection 
developed by Academician K. V. Novozhilov, which I 
fully support and share. For a more distant future, 
second-generation pesticides may be completely taken 
out in a balanced waste-free agricultural production. At 
the risk of ruffling some feathers, I will say that full- 
coverage pesticides have no future. They will be 
replaced, along with biopreparations, by regulator for- 
mulas, inducer formulas, and other biologically active 
substances rather than any destructive means. These 
formulas will be applied mainly on a local basis and not 
in the field but rather introduced with seeds and planting 
material in combination with a vast armory of adaptive 
plant-growing techniques. 


Development of Associated Vaccine Against 
Anthrax and Foot and Mouth Disease Using New 
Generation of Monopreparations 


947C0528A Moscow DOKLADY AKADEMII 
SELSKOKHOZYAYSTVENNYKH NAUK in Russian 
No 5, Sep-Oct 1993 (manuscript received 

26 Mar 1993) pp 38-41 


[Article by I. A. Bakulov, V. A. Gavrilov, A. S. 
Sobakin, All-Russia Veterinary Virology and Microbi- 
ology Scientific Research Institute; UDC 615.371: 
578.835+579.832/.833] 


[FBIS Abstract] The objective of this investigation was 
to study the immunobiological compatibility of mono- 
preparations in vitro and in vivo. An anthrax vaccine 
consisting of a suspension of spores from capsule-free, 
avirulent strain 55, and a foot and mouth disease vaccine 
consisting of types A-22 and O-194 were combined and 
administered subcutaneously to albino mice (18-20 g), 
guinea pigs (400-450 g), and rabbits (2.5-3.0 kg). The 
strength of immunity was tested by subcutaneous infec- 
tion of the animals with | million spores of anthrax of a 
10,000 LD... dose of foot and mouth disease virus. The 
results showed that the anthrax vaccine was 100 percent 
effective, while the foot and mouth disease vaccine 
conferred 85-90 percent immunity. In conclusion, 
researchers were able to combine a live bacterial vaccine 
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and an inactivated viral vaccine into a single prepara- 
tion. This associated vaccine is non-toxic, slightly reac- 
togenic, and remains effective for a long time. Tables 3; 
references 8 (Russian). 


African Hog Cholera Virus Polypeptides as 
Inducers and Targets of Immunologic Reactions 
Directed at Elimination of Infected Cells 


947C0528B Moscow DOKLADY AKADEMII 
SELSKOKHOZYAYSTVENNYKH NAUK in Russian 
No 5, Sep-Oct 1993 (manuscript received 02 Feb 1993) 
pp 41-44 


[Article by N. G. Shubina, A. A. Kolontsov, A. A. 
Peskovatskov, A. V. Ustin, V. V. Makarov; UDC 
578.82/ .83:57.083.3]} 


[FBIS Abstract] This study assesses the antigenic speci- 
ficity of complement-dependent cytolysis, antibody- 
dependent cellular cytotoxicity, and the effect of cyto- 
toxic T-lymphocytes using strains FK-135 and MK-200 
of the African hog cholera virus, bone marrow cell 
culture, leukocytes, and a monolayer suspension clonal 
subline of hog embryo kidney cells. The results showed 
that complement-dependent cytolysis and antibody- 
dependent cellular cytotoxicity limit the infection pro- 
cess when the cells are lysed in the early stages of virus 
reproduction, prior to the formation of infectious 
progeny. In addition, the early polypeptides (14, 31, and 
38 kD) of the African hog cholera virus, which can be 
targets for complement-dependent cytolysis in the 
absence of the formation of infectious progeny, demon- 
strated a positive reaction with the respective rabbit sera 
and infected target cells, because phosphoacetic acid 
inhibits the synthesis of late proteins. It was also found 
that immunization with the 14 and 31 kD polypeptides 
can stimulate the formation of cytotoxic T-lymphocytes 
in hogs. In conclusion, the results suggest that these 
peptides can induce protective mechanisms in vivo. 
Figures 3; tables |; references 12: 6 Russian, 6 Western. 


Role of Peptides in Artificial Culture of 
Microorganisms 


947C0528C Moscow DOKLADY AKADEMII 
SELSKOKHOZYAYSTVENNYKH NAUK in Russian 
No 5, Sep-Oct 1993 (manuscript received 

04 Mar 1993) pp 44-46 


[Article by N. N. Maksimyuk, L. Ya. Telishevskaya, A. 
P. Prostyakov, A. A. Komarov; UDC 57.083.134] 


[FBIS Abstract] The objective of this research was to 
study the effect of peptides of varying size from pancre- 
atic meat hydrolysate and blood proteins on the growth 
of various strains (Staphylococcus aureus, Escherichia 
coli 675, Staphylococcus faecalis 6783, Shigella flexneri 
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la 8516, and Corynebacterium diphtheroides 1911). The 
results showed that peptides with a molecular mass of 
greater than 1000 D stimulated growth in the strains, 
while most smaller peptides had no effect or actually 
inhibited growth. In conclusion, the results showed that 
the role of peptide fractions in microorganism growth is 
associated with the size of the peptide molecules 
(number of amino acids) and their amino acid composi- 
tion. Tables 2; references 10: 9 Russian, | Western. 


Screening of Biopreparations Against Wheat 
Fusariosis 


947C0547A Moscow MIKOLOGIYA I 
FITOPATOLOGIYA in Russian Vol 28 No 1, Jan-Feb 
1994 (manuscript received 01 Oct 1993) pp 70-75 


[Article by I.I. Novikova, V.G. Ivashchenko, G.V. 
Kalko, I.V. Boykova, L.A. Nazarovsksaya and A.I. Litvi- 
nenko, All-Russian Institute of Plant Protection, St. 
Petersburg; UDC632.937.15:633.11:582.288.4°, 


{[FBIS Abstract] Laboratory and field screening studies 
were conducted to test biopreparation (whole cells and/ 
or metabolite mixtures) of Bacillus subtilis 10 and sev- 
eral Streptomyces spp. for efficacy in controlling wheat 
morbidity due to various Fusarium spp. The prepara- 
tions tested were represented by alirin B (B. subtilis), 
alirin C (S. felleus), P-21 (S. chrysomallus), L-242 (S. 
globisporus), and G-9 (S. loidensis). The whole-cell prep- 
arations Alirin B and C were observed to be most 
effective against the widely disseminated F. gramin- 
earum and F. sporotrichiella, decreasing morbidity 3- to 
ten-fold. In addition, the preaparations consisting of 
complex metabolic mixtures, P-21 and L-242, reduced 
morbidity 5- to 20-fold after two sprayings. Tables 3; 
references 7 (Russian). 


BIOTECHNOLOGY 


Marine Biochemistry and Biotechnology: 
Achievements and Prospects 


947C0280A Moscow VESTNIK ROSSIYSKOY 
AKADEMII NAUK in Russian Vol 63 No 9, Sep 1993 
pp 797-802 


[Article' by G. B. Yelyakov, V. A. Stonik, T. A. Kuznets- 
ova, and V. V. Mikhaylov; first paragraph is VESTNIK 
ROSSIYSKOY AKADEMII NAUK introduction] 


[FBIS Translated Text]Researchers’ interest in marine 
macroorganisms and microorganisms is growing yearly, 
since physiologically active substances are recovered 
from them, and they have application in medicine, the 
food industry and agriculture. The DVO [Far Eastern 
Oblast] Pacific Ocean Institute of Bioorganic Chemistry 
of RAN [Russian Academy of Sciences], where our 
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country’s only collection of marine organisms was 
amassed, is actively studying naturally occurring marine 
compounds. The staff of this institute discovered not 
only new highly active natural compounds, but also the 
distinctions of biosynthesis and chemistry of substances 
from marine organisms, as compared to terrestrial ones. 


Chemistry of naturally occurring marine compounds 
and biochemistry of marine organisms have developed 
rapidly in recent years, and marine biotechnology has 
emerged. As recently as 10-15 years ago, the achieve- 
ments of chemists studying natural marine raw materials 
seemed to be utterly unexpected and unique discoveries, 
and now one of the productive and most extensive 
branches of bioorganic chemistry has been formed on 
their basis. 


Evidently, the great attention given by scientists to 
marine biochemistry is attributable to the following cir- 
cumstances. In the first place, we know of more than 
500,000 species of marine animals and plants, which 
have not yet been sufficiently investigated from the 
standpoint of chemistry. In the second place, the living 
conditions of marine organisms—high salinity, minimal 
light, considerable pressure of water, narrow temperature 
range, etc.—differ markedly from those of terrestrial 
Organisms, and this is manifested by distinctions in 
biosynthesis and metabolism of biomolecules of marine 
organisms. In the third place, most of them are philoge- 
netically considerably older than land organisms. Over 
the long period of their evolution, marine invertebrates 
developed diverse chemical means of fighting for their 
existence, including toxins, substances that inhibit tumor 
growth, messenger compounds, anti-viral agents, etc. 


Biologically Active Substances From Marine 
Macroorganisms 


A purposeful search for physiologically active substances 
in extracts of marine invertebrates led to discovery and 
isolation of compounds that are highly active for various 
biosystems. Thus, derivatives of B-carbolin (so-called 
eudistomins) and cyclic peptides (didemnins), with high 
antiviral activity were recovered from several species of 
Ascidiaceae. Several effective antiviral compounds were 
found in sponges and algae. Bryostatins from Bryozoa, 
arabinonucleosides from sponges and other marine 
metabolites, which have high toxicity for tumor cells, are 
interesting as the basis for development of a new gener- 
ation of drugs. In particular, didemnin B and bryostatin- 
1 are undergoing successful clinical trials in the United 
States as antineoplastic agents [1]. 


The attention of pharmacologists was also drawn to 
triterpene glycosides from sea cucumbers, animals that 
are of the echinoderm type. For example, holotoxin—a 
group of glycosides, the structure of which was deter- 
mined by Professor I. Kitagawa (Japan) and us [2,3], was 
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isolated from the Far Eastern Stichopus japonicus 
trepang. This holotoxin is used in Japan as an antifungal 
agent, and a related substance, cucumaridzid A,-2, is 
used by veterinarians in our country as a potent immu- 
nostimulant. Considerable progress has been made in the 
study of toxins of marine origin. Without such biochem- 
ical tools as tetrodotoxin and saxitoxin, it would be 
virtually inconceivable today to carry out studies of 
sodium conductivity and other processes on excitable 
membranes. Not only was the complete structure of 
palitoxin (one of the chemically most complex low- 
molecular metabolites and most toxic nonprotein com- 
pounds identified, but also it was synthesized. Unques- 
tionably, the studies of palitoxin carried out by Hirata, 
Moore and Kishi became a real triumph of bioorganic 
chemistry [4, 5, 6]. Toxins of marine microalgae and 
their symbiotic bacteria are being studied with success. 
In particular, the unique structure, which comprises 11 
oxygen-containing cycles, of brevetoxins was determined 
by means of x-ray analysis [7]. 


Most of the several thousand naturally occurring marine 
compounds recovered in the last 10 years are so-called 
ecologically active substances. They include marine 
allomones—substances with which some organisms of 
marine communities affect others, and marine 
kairomones—messenger substances which benefit the 
species that receive them. Allomones and kairomones of 
marine organisms are stable, essentially low-molecular 
compounds that are active on the interspecific level. In 
addition to toxins, we also know of various allomones 
that are repellents. A considerable number of recently 
recovered marine terpenoids have such action; they 
contain atoms of halogens or such rare functional groups 
as isonitrile, isothiocyanate and carbamide [8]. Of the 
steroid derivatives, we should mention pavonins from 
Pardachirus marmoratus fish, which effectively repel 
sharks [9]. 


Among marine kairomones, we know of substances 
secreted by predators that warn recipients of danger, as 
well as substances that attract them to food. It is assumed 
that these compounds, like marine pheromones, could be 
used in aquaculture to accelerate development of hydro- 
bionts and control their behavior. Yakorenon from some 
algal species, which causes scallop larvae to sink and 
alkaloids from starfish, which are received by the prey of 
these animals, mollusks, causing the “escape reaction” in 
the latter, are examples of marine messenger com- 
pounds. Interestingly, sight and hearing do not play as 
large a part in the life of marine animals as they do in 
terrestrial organisms. The poor development of these 
sense organs is largely compensated by the high sensi- 
tivity of marine invertebrates to messenger compounds 
released in the water. 


The specific marine environment and increased need for 
chemical regulation of intra- and inter-specific relations 
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have made their mark on the distinctive chemistry of 
secondary metabolites of marine origin. Many 
researchers have observed that marine organisms can 
utilize some components dissolved in water and incor- 
porate them in their metabolites. Such components 
include halogens, first of all bromium, as well as a sulfate 
anion. Algae may contain halogenated compounds in 
amounts of up to 5 percent dry weight. 


Sulfated compounds, which are also widely represented 
in marine organisms, have been studied for many years 
at the Pacific Ocean Institute of Bioorganic Chemistry. 
In particular, it has been established that sulfated metab- 
olites from sponges of the Halicondriidae family are 
potent inhibitors of some enzymes, while sulfated ste- 
roid polyols from Ophiuroidea have a strong immuno- 
modulating effect. Sulfated secondary metabolites of 
marine organisms are biphilic compounds: they have 
hydrophilic and hydrophobic structural fragments. On 
the one hand, such substances are well soluble in water 
and are diffused rapidly in it and, on the other hand, they 
readily interact with membranes of appropriate recep- 
tors of recipients. The required biphilia is obtained not 
only through sulfating, but also glycosylation, deep 
hydroxylation, etc. It is not by chance that we found 
many highly oxidized steroid and nonsteroid derivatives 
in marine invertebrates. 


Secondary metabolites of marine invertebrates and algae 
often belong to previously unknown cyclic systems. The 
biochemistry of marine organisms is characterized by 
unusual cyclizations initiated by bromonium or chloro- 
nium ions, or oxidative enzymes. Sea cucumbers, for 
example, synthesize holostanic glucosides with high 
physiological activity, as well as new structural series of 
triterpene glycosides. Thus, as a result of intensive 
investigations in the field of marine bioorganic chem- 
istry it was possible not only to recover a significant 
number of new, highly active natural compounds, but 
also to determine a number of differences in biochem- 
istry of marine organisms, as compared to terrestrial 
ones. 


An inventory is being successfully prepared of marine 
plants and animals, primarily commercial species, as 
sources of biologically active substances. The waste from 
processing commercial species is already being used 
quite extensively, and sometimes even the animals and 
plants to recover certain polysaccharides and enzymes. 
There is a very real prospect of developing a new 
generation of biologicals for medicine and agriculture on 
the basis of the information gained. Moreover, the first 
drugs and veterinary products have already emerged. 
Some physiologically active marine substances are used 
as “biochemical tools” in biomedical laboratories. 
Studies have begun of the mechanism physiological 
action of a large group of secondary metabolites that 
have biological activity of interest to pharmacologists 
and physiologists. 
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In our opinion, the following directions of research on 
naturally occurring compounds from marine animals 
and plants are the most promising. In the first place, 
scientific interests will shift from chemical components 
prevalent in extracts of marine organisms to minor, but 
highly active compounds. In the second place, appar- 
ently increasingly broad studies will be carried out of 
marine messenger compounds, including pheromones, 
allomones and kairomones. Apparently, much attention 
will be drawn to substances that participate in regulating 
symbiotic relations, since symbiotic complexes are 
broadly represented in marine biocenoses. In the third 
place, there will probably be renewed interest on the part 
of researchers in marine biopolymers, particularly 
enzymes and polysaccharides. At present, only an insig- 
nificant percentage of studies on natural marine com- 
pounds deal with these polymers. Yet they constituted 
an important share in the past. 


Biologically Active Substances From Marine 
Microorganisms 


In 1985, studies began at the Pacific Ocean Institute of 
Bioorganic Chemistry on secondary metabolites of 
marine microorganisms isolated from sponges, ascidi- 
ans, sofi corals, holothurians, starfish, fish and mollusks. 
Bacteria of marine organisms that have been rather well 
investigated with respect to chemistry were the first 
objects of investigation. Thus, it was known that sponges 
of the genus Dysidea contain large amounts of physio- 
logically active compounds, in particular, the bromine- 
containing metabolite TBDE [tetrabromodipheny] 
esters], which manifests cytotoxic and antimicrobial 
activity. Eight strains of bacteria of the genera Photobac- 
terium, Vibrio, Arthrobacter, and Micrococcus were iso- 
lated from two specimens of Dysidea sponges collected 
near Tutuila and Ofoo islands (Eastern Samoa) during a 
voyage of the Academician Oparin research vessel. 


Cultivation of bacteria on artificial media leads to accu- 
mulation in culture fluid of bromine-containing com- 
pounds from strains 88-1 (Vibrio sp.) and 88-3 (Vibrio 
sp.). With use of mass spectrometry for resonance cap- 
ture of electrons, we determined that the fraction of 
brominated TBDE and its analogues [10]. Biosynthesis 
of brominated compounds is apparently a distinction 
inherent in strains 88-1 and 88-3. At any rate, in addition 
to tetrabromodiphenyl esters, we recovered a series of 
bromine-containing derivatives, the structure of which is 
presently under study. Thus, we discovered that vibrio 
strains are capable of synthesizing brominated metabo- 
lites previously isolated from a host organism. Our first 
studies, as well as recent publications indicate that 
marine microorganisms may become the sources of 
physiologically active compounds. 


The most ancient oceanic biocenoses have a biota that is 
different from that of land. Definition of the taxonomic 
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place and trophic relations of marine microorganisms 
indicates that special species and genera of microorgan- 
isms are inherent in the marine environment, while 
separation of marine forms and terrestrial ones—fresh 
water, soil, etc.—is effected on the levels of both high 
taxons and strains. This shows that there is a special 
route of evolution of marine microorganisms, and it 
contradicts the widespread opinion that most microor- 
ganism. came into the sea from land by meas of eolian 
transport and river effluence. 


In recent years, there has been an increasing number of 
reports of symbiosis of bacteria with marine tacrohy- 
drobionts. The external and internal surfaces of animal 
sand plants carry a large number of bacteria; occasion- 
ally they are present as symbionts in their tissues and 
organs. As a result of such close relationship, there can be 
syntrophy, metabiosis and exchange of messenger sub- 
stances in marine communities. Various types of bioac- 
tive substances have been discovered in plants and 
animals, particularly invertebrates: sponges, corals, 
ascidians, etc. We believe that many of them are the 
products of biosynthesis of microorganisms associated 
with these animals. The quantitative and qualitative 
composition of microorganisms encountered in marine 
animals differs substantially from the composition of 
water and soil in their habitat. This is indicative of 
specificity of interaction of micro- and macro- 
hydrobionts. We tried to determine the mechanism of 
such interaction. We began with a comparative study of 
microorganisms of mussels (Crenomytilus grajanus) and 
their habitat. Then we isolate.’ two new lectins from 
mussels. It was found that they are capable of aggluti- 
nating microorganisms associated with these mollusks, 
but are not pathogenic to man and animals. Apparently, 
lectins play an ancillary role in regulating the quantita- 
tive and taxonomic composition of populations of 
microorganisms. One of them interacts exclusively with 
Gram-positive bacteria and the other, mainly with 
Gram-negative ones [11]. 


The assumption that unusual biochemical processes take 
place in marine microorganisms was confirmed: com- 
pounds were isolated that are not known among metab- 
olites of terrestrial sources. Thus, it was discovered that 
marine bacteria can biosynthesize superbrominated 
compounds [12, 13]. The structural distinctions of anti- 
biotics derived from marine actinomycetes determine 
the uniqueness of their physiological action. For 
example, the bromine-containing macrolide antibiotic 
aplasmomycin (analogue of boromycin) from Strepto- 
myces griseus [14, 15] is active against malarial plasmo- 
dia. The istamycin group of aminoglycoside antibiotics 
from Streptomyces tenjimariensis [16] suppresses growth 
of pathogenic microorganisms that are resistant to other 
antibiotics. In addition, istamycin displayed antineo- 
plastic activity in vivo, and it is now undergoing preclin- 
ical trials. 
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More than 150 strains of marine actinomycetes of the 
genera Nocardia, Streptomyces, Micromonospora and 
Promicromonospora have become the objects of our 
chemical and biochemical studies. A strain of Strepto- 
myces pluricolorescens (KMM Ac1) produced an antibi- 
otic with inhibitory action in concentrations of 0.1-1 
ig/ml. This compound had no cytostatic action and 
showed no proteolytic activity. After chromatographic 
purification, a homogeneous antibiotic was recovered, 
palmiromycin with molecular weight of 85 KD. Previ- 
ously, no peptide antibiotics with the properties of 
palmiromycin had been isolated from this species of 
actinomycetes, and for this reason it is interesting to 
pursue further chemical and biochemical investigations. 


Investigation of metabolites of another actinomycetes 
species (Streptomyces parvulus) isolated from marine soil 
in the coastal strip of d’Ardros Island (Seychelles 
Republic) led to discovery of an antibiotic that is a 
growth inhibitor for Gram-positive bacteria and fungi. 
Chromatographic purification of antibiotic concentrate 
resulted in a highly active product with active concen- 
tration of less than | pg/ml. Spectral studies indicate that 
our antibiotic is identical to actinomycin D. However, 
their specific rotation does not coincide, and for this 
reason a more precise identification of the isolated 
antibiotic is needed. It should be noted that our first 
chemical studies of low-molecular antibiotics from 
marine actinomycetes failed to reveal previously 
unknown types of structures. Perhaps they will be dis- 
covered after studying metabolites of rare genera of 
actinomycetes (Promicromonospora, Oerskovia) assem- 
bled in our collection. 


The collection of marine microorganisms at the Pacific 
Ocean Institute of Bioorganic chemistry is referred to by 
the official acronym KMM. It is part of the World 
Federation of Collections of Cultures of Microorganisms 
(WFCC). In it, specimens are represented from tropical 
and boreal regions of the oceans: heterotrophic aerobic 
and facultatively anaerobic microorganisms isolated 
from animals, water and bottoms. At the present time, 
there are about 10,000 strains of microorganisms, 
mainly bacteria, in the collection. This is the only 
collection of marine microorganisms in the Russian 
Federation, and it serves as the basis for comprehensive 
investigation of microbes that produce physiologically 
active substances: extracellular RNAase, DNAase and 
their inhibitors, new restrictases, a-galactosidases, 
elastases, alkaline phosphatase, inhibitors of viral rever- 
tase, a- and B-glucosidases, antineoplastic agents, anti- 
viral compounds, antibiotics, cardiotonic agents, and 
immunomodulators. 


Testing of 8000 marine microorganisms for capacity to 
synthesize active metabolites made it possible to deter- 
mine the distribution of microbial producers. Cytotoxic 
compounds are the most widespread metabolites of 





JPRS-UST-94-030 
14 November 1994 


microorganisms of all groups of animals studied. Among 
them, pH-dependent cytotoxins were selected for chem- 
ical studies. Such substances were found in extracts of 
microorganisms from bottoms, soft corals and starfish. A 
group of peptides with cytotoxic activity, which 
increased 100-fold with change in medium pH from 7.0 
to 5.6, was recovered from a strain of Bacillus sp. (KMM 
456). Mass spectrometry revealed that the isolated sub- 
stances are short peptides with molecular weight of 1000 
to 1460 D. The chemistry of these compounds is 
presently under study. 


There are many antibiotic-producing microorganisms in 
strains of ascidians, gorgonia, sea water and bottoms. 
Our collection has bacterial strains that synthesize anti- 
biotics against Gram-negative bacteria, although the 
percentage of such microorganisms is insignificant. We 
have recovered antibiotic-producing bacteria from the 
Madagascar sponge Dendrilla sp.. Two of them (Bacillus 
pumilus D-7 and D-12) are interesting because they 
synthesized highly active antibiotics which, in low con- 
centrations, suppressed development of Xanthomobas 
bardii microorganisms that are pathogenic for plants. 
The antibiotic recovered from Bacillus pumilus also 
showed antidepressant activity. 


Many (30-50 percent) producers of immunotropic com- 
pounds were found in associative complexes of alciona- 
ria, ascidians, and crustaceans, but much fewer in the 
microflora of sponges and sea water. 


Recovery of antiviral agents may become an important 
direction of marine biotechnology. The statement that 
some viruses are inactivated in a marine environment 
served as grounds for a search of such compounds among 
marine bacteria. In the opinion of most investigators, 
inhibition of enteroviruses is related to metabolic activity 
of marine Vibrio marinus, and bacteria of the genera 
Flavobacterium and Pseudomonas. Y. Kamei et al. 
showed that 52 percent of the strains of microorganisms 
from the coastal zone of Hokkaido Island had noticeable 
and 11 percent had very high activity against IHNV and 
OMV viruses, which are pathogenic for fish [17]. 


We selected sources of compounds with antiviral prop- 
erties on the basis of metabolite capacity to inhibit the 
action of enzymes in the viral reproductive cycle, in 
particular, viral reverse transcriptase, RNA-polymerase, 
and thymidine kinase. Of the 535 strains we studied, 72 
inhibit thymidine kinase activity by 50-100 percent. 
These are strains of bacteria from sponges (13.3 percent), 
bottoms (26.5 percent), ascidians (17.6 percent), coelen- 
terates (14.6 percent) and sea water (10.6 percent). 
Preparations from 16 strains (out of 224 tested) inhibit 
activity of reverse transcriptase: the most numerous of 
them (33.3 percent) are microorganisms of sea water. 
Preparations of 12 strains (out of 224 studied) inhibited 
RNA-polymerase activity by 50-90 percent. Such 
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activity was found in 14.3 percent of the microorganisms 
isolated from coelenterates that live close to the coast of 
Australia. 


Marine microorganisms have features (for example, 
barophilia and halophilia) that are not encountered in 
terrestrial microorganisms. As a rule, these features are 
attributable to enzymes that merit thorough investiga- 
tion. Japanese researchers isolated thermolabile phos- 
phatase from a psychrophilic bacterial strain from an 
Antarctic water sample [18], and protease with max- 
imum activity at an 18 percent concentration of NaCl in 
the medium from a halophilic strain of Pseudomonas sp.. 
This enzyme is used in the preparation of fish sauce [19]. 


The search for enzymes of nucleic metabolism among 
producer bacteria was particularly successful. A strain of 
Alteromonas haloplanktis (KMM 223), which we isolated 
in 1985 from a water sample taken at a depth of 2000 m 
(northwestern part of the Pacific Ocean), produces a 
unique enzyme, uridine-specific RNAase [20]. The 
enzyme consists of two identical polypeptide chains, the 
molecular weight of each of which is 26 KD. It has 
optimum activity at pH 8.5. This protein splits RNA in 
the uridine loop and can be used in structural studies of 
large RNA molecules, for example, viral ones. 


A strain of Bacillus pumilus (KMM 61) synthesizes 
extracellular RNAase with molecular weight of 14000 D 
[21]. This enzyme manifests activity in the pH range of 
8.5 to 9.5. An interesting distinction of extracellular 
RNAase is that the enzyme is inactivated already at the 
isolation stage in the absence of NaCl. This RNAase 
hydrolyzes purine and pyrimidine homopolyribonucle- 
otides at approximately the same rate. The enzyme can 
be used in the production of ribonucleotides and ribo- 
nucleosides from RNA. 


According to the results of investigations, a future for 
marine microbiology and biotechnology is viewed in at 
least two directions:Search for microbial producers of 
biologically active substances with unique structure and 
action, as well as detection of genuine producers of 
metabolites previously noted in macrohydrobionts. 
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director, KUZNETSOVA, Tatyana Alekseyevna— 
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Effect of Recombinant Interleukin-1[ on 
Generation of Active Forms of Oxygen by Human 
Blood Neutrophils 


947C0340C Minsk DOKLADY AKADEMII NAUK 
BELARUS] in Russian Vol 37 No 6, Nov-Dec 1993 
(manuscript received 1 Oct 1992) pp 79-81 


[Article by Yu. V. Zakrevskaya, G. N. Semenkova, S. N. 
Cherenkevich, P. P. Murzenok, and corresponding 
member V. N. Gurin, Belorussian State University, 
Institute of Physiology, Belarus Academy of Sciences; 
UDC 577.2:612.071.1] 


[FBIS Abstract]A study was made of the effect of recom- 
binant interleukin-1B (rIL), of the Dainippon firm 
(Japan) on activation of oxygen by neutrophils with and 
without cell contact with slide surface, in order to 
examine molecular mechanisms of interleukin-1 effects 
on endocytosis and yield of lysosomal enzymes. Human 
plasma neutrophils were used; generation of active forms 
of oxygen was studied by luminol-dependent chemilumi- 
nescence techniques, and measurements taken at room 
temperature in Earle’s medium. Superoxide dismutase, 
1 ,4- diaza bicyclo[2.2.2]octane, and catalase were used to 
identify active forms of oxygen. It was found that rlL 
does not elicit production of active forms of oxygen in 
human neutrophils, but enhances activation of oxygen 
related to the function of the intracellular oxygen- 
activating system, which is apparently triggered by 
superoxide anion radicals formed on the cell surface. 
Illustrations 2; references 13: 5 Russian, 8 Western. 


Study of Structural and Functional Organization 
of Genome of Natural Variola. II. Analysis of 
Nucleotide Sequence of Region HindIII-(C, E, R, 
Q, K and H) DNA Fragments of India-1967 


947C0375A Moscow MOLEKULARNAYA 
BIOLOGIYA in Russian Vol 27 No 6,Nov-Dec 1993 
pp.1287-1303(manuscript received 18 Dec 1992) 


[Article by S. N. Shchelkunov, V. M. Blinov, S. M. 
Resenchuk et al., Institute of Molecular Biology, NPO 
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“Vector”, Koltsovo, Novosibirsk Oblast, Scientific 
Research Institute of Viral Preparations, Russian 
Academy of Medical Sciences, Mosocw (UDC 578.821)] 


{FBIS Abstract] Sequencing and computer analysis of a 
nucleotide sequence of natural variola from the HindIII 
(C, E, R, Q, K, H)-fragments of viral DNA revealed 42 
potential genes. Polypeptides coded by them were com- 
pared with analogous proteins of the variola vaccine 
virus. The region studied was highly conservative for 
orthopoxviruses. Figures 3; references 52: | Russian, 51 
Western. 


Bioluminescence-Based Detection of Klebsiella 
oxytoca VN13 in the Environment 


947C0502A Kiev BIOPOLIMERY I KLETKA 
in Russian Vol 10 No 2, Mar-Apr 1994 (manuscript 
received 9 Nov 1993) pp 17-23 


[Article by N. A. Kozyrovska, M. F. Alexeyev, G. L. 
Kovtunovich, N. V. Gun’kovska, V. A. Kordyum, Insti- 
tute of Molecular Biology and Genetic Ukrainian 
Academy of Sciences, Kiev; UDC 575.25] 


[FBIS Abstract] Continuous expression of the photobac- 
terium leiognathi 54D10 lux genes (derived from 
pVG37Lux) coding for bioluminescence was obtained in 
Klebsiell a oxytoca VN13. Chromosomal and plasmid 
encoded bioluminescence of strains was used to monitor 
their survival in a barley rhizosphere in limited field 
introduction in parallel with the parental strain. Roots 
colonized by Lux* transposant gave weak signals, and 
was undetectable after six weeks. However, genetically 
modified K. oxytoca VN13 can efficiently colonize the 
root system of barley seedlings. Derivatives of K. oxy- 
toca VN13 with bioluminescence reporter plasmids sur- 
vived on roots during the entire vegetative period of the 
plant and were not isolated from the soil. After harvest, 
their population diminished; bacteria were undetected in 
spring of the following year. Figures 2; tables 2; refer- 
ences 24 (Western). 


Detection of Biological Activity of Human 
Interleukin 2 Obtained in Microbiological 
Synthesis in E. coli Directed by the C-DNA Gene 


947C0502B Kiev BIOPOLIMERY I KLETKA 
in Russian Vol 10 No 2, Mar-Apr 94 (manuscript 
received 23 Nov 1993) pp 52-56 


[Article by L. G. Glushakova, Ye. N. Kovalchuk, V . I. 
Prima, V. A. Kordyum, Institute of Molecular Biology 
and Genetics, R. Ye. Kavetskiy Institute of Experi- 
mental Oncology, P athology, and Radiology, Ukrainian 
Academy of Sciences, Kiev; UDC 577.023] 


{[FBIS Abstract] The pET commercial vector system 
developed by W. Studier et al. was used to express genes 
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in E. coli. Structures with direct and inverted orientation 
of the c-DNA interleukin 2 gene were created and their 
biological activity studied. This is a preliminary report. 
There are plans to study the expression of the trnasgene 
in cultured human and animal cells. The methods of 
introducing the gene are discussed. Direct orientation of 
the iL-2 gene in a structure yields a four- to six-fold 
increase in the proliferative activity of thymocytes of 
mice in vitro compared with the control. When inter- 
leukin 2 was inverted, or when the gene was absent in the 
vector plasmid, there was no difference from the control. 
Figure 1; table |; references 18: 8 Russian, 10 Western. 


Description of Toxins From Pseudomonas syringae 
pv. atrofaciens Strains 


947C0514A Moscow MIKROBIOLOGIYA in Russian 
Vol 62 No 5, Sep-Oct 1993 [manuscript submitted 
20 Jul 1992] pp 938-943 


[Article by L. A. Anisimova, A. V. Slepenkin, V. V. 
Vasilev, T. Ye. Yerova, V. Ya. Il’chenko, I. I. Staro- 
voytov, R. I. Gvozdyak, A. M. Boronin, Institute of 
Biochemistry and Physiology of Microorganisms, Rus- 
sian Academy of Sciences, Pushchino; Institute of 
Microbiology and Virology imen D. K. Zabolotnyy, 
Academy of Sciences of Ukraine; Institute of Genetics 
and Selection of Plant Resources, Bulgaria; UDC 
579.841.11.013] 


{[FBIS Abstract] Pseudomonas syringae pv.atrofaciens 
bacteria, which are responsible for serious harvest losses, 
form toxins that produce necrosis in wheat. High- pres- 
sure liquid chromatography analysis of preparations of 
toxins from P. syringae pv.atrofaciens 1007 found nine 
peaks. Six correspond to syringomycin (or a similar 
toxin), and three hydrophobic peaks with weak fungi- 
cidal activity are apparently similar to lipodepsypeptides 
of P.syringae pv.syringae. Amino acid analysis of the 
total fraction of all nine peaks indicated the presence of 
alanine, valine, 2,4- diaminobutyric acid, serine, argin- 
ine, leucine, glycine, thyrosine, aspargine, proline, thre- 
onine, and phenylalanine. Fifty strains of yeast of the 
genera Gryptococcus, Bullera, Metshnicowia, Spordiobo- 
lus, Rhodosporidium, and Rhodotorula were studied, and 
all 50 were found to be sensitive to the toxins formed by 
the P.syringae pv. atrofaciens 1007, IIPGRV8, and 
IIPGR V28 strains, as were strains of the bacteria 
Psuedomonas putida, P. fluorescens, P. aeruginosa and 
Staphylococcus aureus. Figures 1, references 15: 4 Rus- 
sian, 11 Western. 


Suppression of the Adhesion of Biofouling Pioneer 
Bacteria in the White Sea 


947C0514B Moscow MIKROBIOLOGIYA in Russian 


Vol 62 No 5, Sep-Oct 1993 [manuscript submitted 
4 Jan 1992] pp 951-962 


[Article by A. I. Railkin, G. V. Pavlenko, M. G. Skuga- 
rova, Biology Institute, St. Petersburg State University; 
UDC 579.68(268.46)] 
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{FBIS Abstract]In a study of biofouling bacteria and the 
effect of nickel and cobalt ions on their adhesion, as well 
as the role of ethylene glycol bis(p-aminoethyl ester)- 
N,N- tetraacetic acid in the effects produced by calcium, 
researchers exposed slides for two hours at a depth of | 
meter in coastal waters of the Kandalaksha Gulf of the 
White Sea and isolated eight strains of copiotrophic 
bacteria and three strains of facultative oligotrophic 
bacteria. Ten strains were small Gram-negative rods and 
coccibacilli, and one was a Gram-positive coccus. The 
Gram- negative strains had traits common to strains of 
the genus Acinetobacter—i.e., similar DNA, the absence 
of flagellae and specific growth factors, and the presence 
of oxidase negativity and catalase positivity. But, as with 
Aeromonas, oxidative and fermentative metabolism 
were typical, with splitting of carbohydrates to acids, 
plus a facultative anaerobicity. The researchers found 
tiiat at concentrations of 10°' M and 10° M of Co”* and 
Ni?*, the number of cells attached to the slides was as 
much as twofold higher than in control (‘‘artificial” 
seawater). At concentrations of 10° and 10%, however, 
the number of attached cells was two- to sevenfold lower. 
Ethylene glycol bis(Bp-aminoethyl ester)-N,N-tetraacetic 
acid, a specific chelator of Ca** ions, lowered the 
number of attached sixfold, as compared with control. 
The researchers postulate that The Deryagin- Landau- 
Fervey-Overbeck theory and a Ca-dependent mecha- 
nism describe the attachment adequately, i.e., at concen- 
trations of 10° > or less, the number of attached cells 
drops because the electrostatic forces of repulsion 
between the negatively charged glass surface and the 
bacterial cells are rather great. Figures |, references 27: 8 
Russian, 19 Western. 


Endogenous Ca?*-dependent Inhibitor of Na*, 
K*-ATPase of Erythrocytes Changes Enzyme 
Sensitivity to Oaubain, Potassium and Furosemide 


947C0516A Moscow BIOLOGICHESKIYE 
MEMBRANY in Russian (manuscripi received 
15 Dec 1992)Vol 11 No 1, Jan-Feb 1994 pp 7-11 


[Article by E. A. Panyushkina and V. V. Petrunyaka, 
Institute of Biophysics of the Cell, Pushchino, Moscow 
Oblast] UDC 577.352.4 


[FBIS Abstract] The effect of endogeneous Ca’*- 
dependent inihibitor on the affinity of Na*, K*-ATP-ase 
for Na*, K* ouabain and furosemide was studied and the 
possibility of the existence in the erythocytes of Na*- 
ATPase was checked with the use of white mongrel rat 
erythrocytes. The presence of 10 mkM Ca?*-inhibitor 
did not change affinity of the enzyme for K* ions. 
Half-maximal enzyme activation occurred only at 42 
mM K* (as opposed to 0.5 mm K* in the absence of 
Ca?*). In the presence of 10 uM Ca?*, the inhibitor 
reduced inactivation of the enzyme by oubain from 100 
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percent to 65 percent. The residual activity was sup- 
pressed completely by | mM furosemide. All of these 
effects were eliminated by washing the endogenous 
inhibitor by a medium with 2 mM EGTA. The study 
showed that, in the presence of micromolar concentra- 
tions of Ca?* and endogenous inhibitor, ouabain cannot 
be used to identify N*, K*-ATP-ase activity. The prop- 
erties of residual activity of the enzyme observed in the 
presence of Ca?* and ImM of ouabain (low affinity for 
K* and complete inhibition by furosemide) were similar 
to those described earlier for so-called Na*-ATP-ase, 
insensitive to ouabain, inhibited by furosemide and 
revealed only in the presence of micromolar concentra- 
tions of Ca?*. Figures 2; references 11: 3 Russian; 8 
Western. 


Retinal as Sensitizer of Photodamage of 
Retinal-containing Proteins of Retina 


947C0517A Moscow BIOFIZIKA in Russian 
Vol 39 No I, Jan-Feb 1994 pp 13-25 (manuscript 
receive 11 Nov 1993) 


[Article by M. A. Ostrovskiy and I. B. Fedorovich, Ins 
titute of Chemical Physics imeni N. N. Sechenov, Rus- 
sian Academy of Sciences, Moscow 


[FBIS Abstract]The article described photo-sensitizing 
properties of retinal, flavins, protoporph: “in IX, 
lipofuscin granules and some medicines as potentially 
dangerous endogenous and exogenous sensitizers of the 
retina and pigmented epithelium. It discussed mecha- 
nisms of photodamage of rhodopsin and inter- 
photoreceptor retinal binding protein and disturbances 
of the structure and function of the photoreceptor mem- 
bran e and of optic cells and the retina as a whole, caused 
by photo-oxidation of proteins and lipids. It discussed 
the role of oxygen as a factor which aggravates photo- 
damage of the retina. Systems which protect the struc- 
ture of the eye from photodamage and which developed 
in the course of evolution were discussed. Figures 7; 
references 29: 18 Russian; 11 Western. 


Study of Effect of Low Temperatures and Organic 
solvents on Structure of Model Membranes by the 
Method of Fluorescent Probes 


947C0517B Moscow BIOFIZIKA ia Russian 
Vol 39 No I,Jan-Feb 1994 pp 58-62 (manuscript 
received I Jul 1992) 


{Article by T,S. Dyubko, G.P. Gorbenko, O.A. Nardid 
and V.A. Moiseyev, Institute of Problems of Cryobiology 
and Cryomedicine, Ukrainian Academy of Sciences, 
Kharkhov, Kharkov State University imeni A.M. Gorki] 
UDC 577.37 
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[FBIS Abstract] A study of the effect of cryoprotectors 
glycerine and 1,2-propylene-glycol on the structure of 
model lipid and protein lipid membranes considered 
the effect of inductive-resonance energy transfer and 
used fluorescent probes (pyrene, DSP-12 and n- 
terphenyl). Study of the effect of low temperature, 
glycerine and |,2-propylene-glycol on the structure of 
lecithin liposomes and proteoliposomes, formed by 
lecithin and cytochrome P-450, showed that freezing- 
thawing and the cryoprotectors changed the surface 
area and the volume of the hydrophobic region of the 
lipid bilayer. references 15: 13 Russian; 2 Western. 


EPIDEMIOLOGY, MICROBIOLOGY, 
AND VIROLOGY 


Method of Transporting Blood Samples for 
Identifying Antibodies to HIV Infection 


947C0424 Kiev VRACHEBNOYE DELO in Russian 
No 4, April 1993 [manuscript submitted 2 Jul 1992] 
pp 102-103 


[Article by F. I. Bogomolov, V. S. Tomashuk, V. M. 
Shelepa, Volynsk Oblast Center for the Prevention and 
Control of AIDS, Lutsk; UDC 616-097-07+61 5.386] 


[FBIS Translated Text] Since 1987, in the screening of 
the populace for antibodies to the human immunode- 
ficiency virus, it has been necessary to transport 
upwards of 80,000 blood samples daily from treat- 
ment-and-prevention facilities to the diagnostic labo- 
ratories of the oblast Center. Because of the absence of 
standard transportation containers, blood taken for 
testing has been placed in penicillin vials (3 ml of blood 
in each); other treatment facilities have used cans, 
bags, and various kinds of boxes. 


Packaging the vials holding the blood involved certain 
difficulties associated with ensuring their stability in 
the container. As a rule, the container could not be 
disinfected after the blood was delivered, could not be 
re-used, and could not be exchanged. Under those 
conditions, the transport of blood did not meet basic 
epidemic-control requirements and created a hazard 
for the individuals who transported the blood. 


To eliminate the above deficiencies, we have proposed 
and put into use at oblast medical facilities a special 
container made of white polystyrene for transporting 
50 penicillin vials containing blood samples. When 
blood is transported in that container, the vials remain 
sealed and are stabilized in slots. 


At the diagnostic laboratory, after the blood is removed, 
the container is disinfected. In addition, less time is 
spent by the diagnostic laboratory worker who receives 
the samples, since each treatment-and-prevention 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-UST-94-030 
14 November 1994 


facility has four such containers, which makes it possible 
to set up an exchange. The label on the lid of the 
container indicates not only the purpose of the con- 
tainer, but also the name of the medical facility. 


In using the containers, we have managed to combine 
practicality and observance of epidemic-control rules in 
the transport of blood samples. The containers were 
manufactured in the shops of the oblast lease enterprise 
Medtekhnika, and they are sold through the Medtekh- 
nika store. The container costs 300 rubles. 


The proposed polystyrene container for transporting 50 
penicillin vials holding blood samples is easy to work 
with in the AIDS diagnostic laboratory, ensures obser- 
vance of the epidemic-control rules during transport, 
cuts the time needed to receive the blood in the labora- 
tory, and can be recommended for use in the day-to-day 
work of treatment-and-prevention facilities. 


MEDICINE AND PUBLIC HEALTH 


Prevalence of Urolithiasis in Selected Regions of 
Kazakhstan 


947C0442A Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 4, Apr 1993 pp 11-13 


[Article by Ye.K. Sarsebekov, Urology Scientific 
Research Institute, Republic of Kazakhstan, Almaty; 
UDC 616.62-003.7-036.22:614.7(574)] 


[FBIS Abstract] Data regarding initial patient visits to 
physicians as a result of urolithiasis were used to deter- 
mined the incidence of urolithiasis in Kazakhstan as a 
whole during the years 1988, 1989, and 1990 and the 
incidence of urolithiasis in each of 20 Kazakh oblasts 
during each of the same years and for the 3-year period 
as a whole. The average yearly republic-wide incidence 
of urolithiasis for 1988-1990 was 37.6 cases per 100,000 
population, and the average yearly numbers of cases per 
100,000 population for Kazakhstan as a whole for each 
of the 3 years studied were as follows: 1988, 36.1; 1989, 
36.6; and 1990, 40.0. The incidence of urolithiasis varied 
widely by oblast examined. A relatively low incidence, 
i.e., up to 32.4 cases per 100,000 population, was dis- 
covered in the Aktyubinsk, Almaty, Atyrau, and 
Dzhambul oblasts. A moderate incidence, i.e., between 
32.4 and 42.9 cases per 100,000 population, was found 
in the following oblasts: Zhezkazgansk, Karaganda, 
Kokchetav, Kustanay, Northern Kazakhstan, Taldy- 
Kurgan, Western Kazakhstan, Semipalatinsk, and Shy- 
mkent. High incidences, i.e., more than 42.9 cases per 
100,000 population, were found in the Eastern Kaza- 
khstan and Kzyl-Orda oblasts and in the cities of 
Leninsk, Pavlodar, Akmolinsk, and Almaty. The inci- 
dence of urolithiasis in Almaty was especially high, 1.e., 
an average of 82.9 cases per 100,000 population for the 
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period 1988-1990. The next highest numbers of cases per 
100,000 population were found in the following oblasts: 
Akmolinsk (52.8), Pavlodar (45.3), Kzyl-Orda (43.3), 
and Eastern Kazakhstan (43.1). These findings were 
taken as an indication of the fact that there is no link 
between climate or geographic area and the incidence of 
urolithiasis. A correlation between environment and the 
incidence of urolithiasis was indicated, however, inas- 
much as the cities/oblasts with the highest incidence of 
urolithiasis were all large industrial centers with exten- 
sive amounts of air pollution resulting from motor 
vehicle exhaust gases. The elevated incidence of urolith- 
iasis in Eastern Kazakhstan was attributed to the oblast’s 
well-developed lead and zinc industry, and the high 
number of cases of urolithiasis in Pavlodar was attrib- 
uted to the fact that two of the oblast’s cities, 1.e., 
Pavlodar and Ekibastuz, are centers of Kazakhstan’s coal 
industry. It was recommended that additional scientific 
studies be conducted to confirm the cause-and-effect 
relationship between the degree of environmental con- 
tamination and the incidence of urolithiasis indicated by 
this study. Table 1; references 6 (Russian). 


Ecological Aspects of Lymphoreticular Pathology 


947C0442B Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 4, Apr 1993 pp 18-21 


[Article by Zh.K. Beysenbayev, Urology Scientific 
Research Institute, Republic of Kazakhstan Ministry of 
Health, Almaty; UDC 616.155.153] 


[FBIS Abstract] The efficacy of treatment of malignant 
lymphomas in various regions of Kazakhstan was 
studied. Information on 3,824 lymphoma patients from 
four parts of Kazakhstan (northern, east central, 
southern, and western) was collected and analyzed. Var- 
ious in-depth studies, including lymphography studies, 
were performed on 858 lymphoma patients. An analysis 
of the long-term results of the treatment and systematic 
examination of 858 patients after 5 and 10 years estab- 
lished that the ecological characteristics of Kazakhstan’s 
various regions affect the clinical course and frequency 
of different locations of primary pathological foci of 
malignant lymphoma (P < 0.002). The other main 
conclusions of the study were as follows. X-ray therapy 
in accordance with an expanded program giving consid- 
eration to the nature of relapses and conditions existing 
in the extreme areas of the republic is the treatment of 
choice, especially in cases of local lympho- and reticu- 
losarcomas regardless of where in Kazakhstan the 
patient lives and in cases of lymphogranulomatosis in 
patients who resided in the republic’s arid zone and in 
whom stage III lymphoma had been diagnosed. Irradia- 
tion in accordance with a radical program proved just as 
optimal for adult patients as did improved irradiation of 
children in whom stages I, I], and IIIA lymphogranulo- 
matosis had been diagnosed. In all other generalized and 
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disseminated cases of lymphoma, complex treatment 
(local irradiation plus chemotherapy) was preferred. In 
the southern part of Kazakhstan, morbidity due to stage 
III and IV lymphogranulomatosis was 1.5 times more 
frequent than in other areas of the republic. In addition, 
lymphogranulomatosis patients living in southern Kaza- 
khstan lived an average of 15-19 months less than did 
lymphogranulomatosis patients in other areas of the 
republic. A statistically significant (P < 0.002) link 
between the development of stage III and IV lymphoma 
and the background level of natural total radiation was 
established. Extensive, intensive, and standardized mor- 
bidity indicators were found to vary widely depending 
on patients’ sex, age, and oblast/region of residence. The 
direct standardized indicators of morbidity due to lym- 
phogranulomatosis in two cities in northern Kazakhstan, 
i.e., Kokchetav and Akmolinsk, were 2.1 and 1.8 cases 
per 100,000 population respectively, which is signifi- 
cantly higher than the corresponding indicator for the 
Republic of Kazakhstan as a whole (1.5 cases per 
100,000 population), the former Soviet Union (1.68 
cases per 100,000 population), and the world as a whole 
(1.59 cases per 100,009 population). In the southern part 
of Kazakhstan, higher-than-average indicators of mor- 
bidity due to lymphogranuivmatosis were found for the 
Almaty and Taldy-Kurgan oblasts (1.7 cases per 100,000 
population). The incidence of lymphogranulomatosis, 
lymphosarcoma, and reticulosarcoma among native 
Kazakhs was very different than among Russians and 
Ukrainians or Germans. Specifically, the incidence of 
lymphogranulomatosis, lymphosarcoma, and reticulosa- 
rcoma among native Kazakhs was 0.67 +/- 0.1, 0.43 +/- 
0.1, and 0.21 +/- 0.07, respectively, versus an incidence 
of the same diseases of 1.96 +/- 0.14, 0.78 +/- 0.1, and 
0.37 +/- 0.07 among native Ukrainians and Russians and 
2.02 +/- 0.49, 0.35 +/- 0.2, and 0.47 +/- 0.2 among 
persons born in Germany. Morbidity due to lym- 
phogranulomatosis and lymphosarcoma increased in 
winter and spring, whereas the incidence of reticulosar- 
coma remained evenly distributed throughout the four 
seasons. A statistically significant (P < 0.002) link 
between the average monthly air temperature and 
average daily cases of disease was established. Refer- 
ences 6: 5 Russian, | Western. 


Immunity Among Kiev Residents Five Years After 
the Chernobyl Accident 


947C0423A Kiev VRACHEBNOYE DELO in Russian 
No 4, April 1993 [manuscript submitted 20 Apr 1992] 
pp 23-25 


[Article by V. G. Komissarenko, A. S. Zverkova, Ye. A. 
Fedorovskaya, L. V. Nazarchuk, Kiev Scientific 
Research Institute of Hematology and Blood Transfu- 
sion, Ukrainian Ministry of Health; UDC 616- 
001.28.29+612.017.1] 
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{[FBIS Abstract} Lymphocytes are known to be excep- 
tionally sensitive to ionizing radiation. Experiments 
have demonstrated that a drop in the levels of T sup- 
pressors and their precursors may lead to autoimmune 
processes and allergic responses, whereas a rise in sup- 
pressor cells and a drop in T helpers may result in 
immune deficiencies. E- and EAC-rosetting-cell response 
and E-rosetting- cell theophylline sensitivity were used to 
study T- and B- lymphocyte levels and immunoregula- 
tory lymphocyte subpopulation balance in 200 primary 
blood donors and 60 second- and third-year students in 
Kiev. Among the students, the levels of T-active and 
theophylline-sensitive E-rosetting T cells were found to 
be normal. The total E-rosetting T-cell count was twofold 
lower than normal, whereas the levels of theophylline- 
sensitive T lymphocytes were near normal (at approx. 17 
percent). B-lymphocyte levels were near the lower end of 
the normal range (at approx. 19 percent). Total T- 
lymphocyte count among the blood donors was near 19 
percent; T helpers, 11 percent; and B lymphocytes, 15 
percent. T-active cells and T suppressors were normal. In 
28 percent of the test subjects, low levels of T helpers was 
accompanied by a low or zero level of T-suppressor 
activity among lymphocytes. In all cases of elevated 
T-helper levels, T suppressors showed zero or negative 
activity. References 11: 9 Russian, 2 Western. 


Natural Resistance of the Body Among Kiev 
Residents As a Result of the Accident at 
Chernobyl Nuclear Power Plant 


947C0423B Kiev VRACHEBNOYE DELO in Russian 
No 4, April 1993 [manuscript submitted 20 Apr 1992] 
pp 25-28 


[Article by L. P. Kindzelskiy, L. L. Zlochevskaya, T. V. 
Tsyganok, M. M. Shabayeva, Ukrainian Scientific 
Research Institute of Oncology and Radiology, Ukrai- 
nian Ministry of Health; UDC 616.097+614.876] 


[FBIS Abstract] The hemopoietic system is among the 
most sensitive of the body’s systems to ionizing radia- 
tion, which also disrupts the body’s immunobiological 
responses. That prompted the researchers here to per- 
form a study of the state of cellular immunity among 
Kiev residents. The study focused on counts of leuko- 
cytes, lymphocytes, and peripheral-blood macrolympho- 
cytes and on natural killer activity before and after the 
Chernobyl accident (i.e., levels before the accident, 
levels in 1987 and 1988, and levels in 1991 and 1992). 
The post-accident figures showed a dramatic if steady 
drop in the absolute number of leukocytes, a rise in 
percentage of lymphocytes, and a drop in macrolympho- 
cyte count. Natural killer activity, as compared against 
the figures recorded before the accident, dropped by 37 
percent in the 1987/1988 period and by almost 70 
percent in the 1991/1992 period. References 11: 8 Rus- 
sian, 3 Western. 
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Some Demographic Trends in Russian Federation 


947C0493B Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian May-Jun 
1994 pp 30-33(manuscript received 22 Oct 1993) 


[Article by I. N. Beselkova, Ye. V. Zemlyanova and Z. D. 
Silina: Moscow UDC 314(470) 


[FBIS Abstract] The medico-demographic situation in 
Russia is characterized by a long-term reduction of birth 
rate, high mortality and irrational migration. The impact 
of migration was especially great in the 1980's. The 
transition to population decline was due not only to a 
reduced birth rate but also due to significant worsening 
of the health of the people and increasing mortality. The 
drop in birth rate was complicated by the crisis situation 
in the social and economic sphere coupled with political 
instability. The drop in birth rate increased the per- 
centage of old persons with the accompanying social- 
economic and medical consequences. The divorce rate 
affects this situation . The increasing number of births 
out of wedlock has increased child mortaliity. Prevalence 
of abortions, sexual excesses of many Russians and poor 
working conditions affect the health of future mothers. 
The epidemiological transition in the 20th century with 
the decrease of acute diseases, mostly from exogenous 
causes, and the increase of chronic diseases, mostly of 
endogenous etiology (heart disease and cancer) had sig- 
nicant demographic impact. Decrease in life expectancy 
after 1965 was attributed almost exclusively to increased 
mortality from trauma and poisonings in middle age 
groups and diseases of the circulatory system. Dynamics 
of life expectancy depended on behavorial facators and 
improvements in public health. The effect of anti- 
alcohol measures on demographic trends was discussed. 
Life expectancy of Russians is 5-8 years less than that for 
persons in dev eloped countries. References 11 Russian 


Geopathogenic Zones in Relation to Anomalies in 
Earth’s Crust in St. Petersburg Region 


947C0563A Moscow GEOEKOLOGIYA in Russian 
No 4, Jul-Aug 1994 (manuscript received 08 Jul 1993) 
pp 50-69 


[Article by Ye.K. Melnikov, V.A. Rudnik, Yu.I. Musiy- 
chuk and V.I. Rymarev, Institute of Precambrian 
Geology and Geochronology, Russian Academy of Sci- 
ences; UDC624.131 


[FBIS Abstract] Anomalies in the earth’s crust in the St. 
Petersburg and other cities in the Leningrad Oblast have 
been identified as a statistically significant factor in 
human morbidity and behavior, with similar evidence 
applicable to the biota as a whole. Detailed correlation 
studies and anecdotal evidence have led to the identifi- 
cation of such high-risk areas as geopathogenic zones. 
The adverse impact of the zones on human health may 
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often exceed that due to industrial pollution, while their 
combination has a synergistic quality in terms of overall 
morbidity. Synergism has been demonstrated quite 
clearly in the case of cancer statistics. Accordingly, new 
approaches are required to take these factors into con- 
sideration in preventive medicine and in allocating land 
use for development, agriculture, recreation, and so 
forth. Figures 7; tables 3; references 28: 17 Russian, 11 
Western. 


Geologic Environment and Cancer 


947C0563B Moscow GEOEKOLOGIYA in Russian 
No 4, Jul-Aug 1994 (manuscript received 15 Apr 1993) 
pp 50-69 


[Article by V.K. Lukashev, Institute of Geology, 
Geochemistry and Geophysics, Belorussian Academy of 
Sciences; UDC 624.131] 


[FBIS Abstract] A review of the basic facts relating 
geologic factors to human cancer incidence has shown a 
definite relationship between the two. These consider- 
ations apply to natural situations as well as human 
activity, such as the use of fertiliers, dumping of indus- 
trial wastes, and soil exhaustion through injudicious 
farming methods. In Belorussia cancer morbidity is 
elevated in regions with Devonian deposits, and has 
been specifically linked to leaching of calcium, magne- 
sium, manganese, copper, lead, nickel, titaniun, zinc, 
vanadium and other elements into drinking water. In 
addition, since 1986 an added risk burden has been 
added by the increase in background radiation due to 
fallout from the Chernobyl nuclear plant. The author 
feels that combination of these factors culminates in 
synergistic mechanisms that elevate the risk of cancer. 
Figures 1; tables 1; references 7 (Russian). 


Bio-geochemical Assessment and Prognosis of 
Mercury Contamination of Katun Hydroelectic 
Power Plant Reservoir 


947C0563C Moscow GEOEKOLOGIYA in Russian 
No 4, Jul-Aug 1994 (manuscript received 13 Apr 1993) 
pp 77-84 


[Article by P.V. Ivashov, Institute of Water and Ecologic 
Problems, DVO [expansion unknown], Khabarovsk; 
UDC 550.4] 


[FBIS Abstract] Expert studies were conducted on Katun 
River which runs through mercuric sulfide deposits to 
determine potential health risk and mercury pollution of 
the Katun Hydroelectic Power Plant reservoir. The study 
revealed that the mean level of mercury in river water is 
on the order of 0.09 yp/L (0.01-0.18 pg/L), and of 
subterranean waters 0.01-0.37 pg/L, or 5- to 50-fold 
lower than the maximum permissible contration (MPC) 
of 0.50 yg. Deposits in bottom sediments amount to 
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0.04-0.21 jg/kg, i.e., are on an order less than the soil 
MPC. Accordingly, the conclusion was that mercury 
would not pose a risk for the reservoir since it will be 
deposited in the bottom sediments of the reservoir in its 
natural vermilion form, while the dissolved form would 
not exceed the levels observed in river water. Tables 1; 
references 22 (Russian). 


Kazakhstan Deputy Health Minister Interviewed 
on Epidemiology Law 


947C0566A Almaty SOVETY KAZAKHSTANA 
in Russian 6 Sep 1994 p 13 : 


{Interview with Anatoliy Grigoryevich Dernovoy, Kaza- 
khstan deputy health minister, by Mikhail Ambart- 
sumyan in Almaty; date not given] 


[FBIS Translated Text] [Ambartsumyan] In July 1994, 
the Republic of Kazakhstan Supreme Soviet passed the 
law “Concerning the Public’s Sanitary-Epidemiological 
Well-Being.” What rights and authorities did it grant to 
specialists of the public health service? How will this 
affect improvements in labor and living conditions and 
in reducing morbidity due to infection? 


Anatoliy Grigoryevich Dernovoy, the republic’s chief 
state sanitary inspector and deputy health minister, 
answered these and other questions. 


[Dernovoy]The former Union had no such law. It is one 
of the first laws of its kind in the CIS countries. It sets 
forth a new conception of protecting the public’s health 
by active formation of an auspicious habitat and 
scientifically substantiated standardization of inauspi- 
cious factors in the environment. The law specifies the 
legal, economic, and social conditions of ensuring the 
public’s sanitary-epidemiologic well-being. 


{Ambartsumyan] The law contains an entire section 
devoted to citizens’ rights, above all, the right to pure air 
and water and biologically valuable and ecologically pure 
foodstuffs... 


[Dernovoy] In addition, every citizen may obtain reliable 
information about the sanitary-epidemiologic situation. 
Previously, facilities researching the environment or 
level of morbidity due to infectious disease was, in 
accordance with business regulations, considered to be 
under the classification “For Service Use.” Now, on the 
other hand, any citizen of our nation can phone or obtain 
a mail response regarding the true epidemiologic situa- 
tion of a population center, rayon, city, or oblast from 
the rayon body of the public health oversight all the way 
up to the Ministry of Health. 
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We are now actively enlisting public organizations, 
movements, scientific creative collectives, and individ- 
uals in the development and implementation of antiep- 
idemic measures and promotion of a healthy lifestyle. 
After having amassed such powerful support, we will 
produce new up-to-date recommendations and proposals 
that will be instilled into a nationwide public health 
service structure geared toward improving the environ- 
ment and maximizing restoration and rehabilitation of 
the ecological situation and people’s health throughout 


the republic as a whole. 


For the first time, the question of people working at food 
service industry enterprises, in commerce, and in treat- 
ment-and-prophylactic institutions has been answered on 
a legal level. They naturally pass quarterly in-depth med- 
ical examinations, and when a person is discovered to be 
even an occult carrier of some infection, he is removed 
from work and sent for treatment until he has fully 
recovered. 


Previously there were cases where physicians took such 
an initiative upon themselves; however, it was stopped 
by a juridicial order with a payoff as an unfounded 
absenteeism. 


{Ambartsumyan] And what about chronically ill per- 
sons—those are not in an acute stage of their disease and 
are, for practical purposes, healthy people but who 
nevertheless represent a threat to those around them, 
especially in maternity departments? 


{[Dernovoy] By our recommendation and in accordance 
with the law that has been passed, such individuals may 
be transferred to other work appropriate for their health 
status. There are provisions for them to be trained for a 
different occupation with enterprise or institution funds. 


{|Ambartsumyan] Scheduled vaccinations in our country 
would appear to be an indisputable necessity, but they 
are still being debated by the public, and many people 
have a negative attitude toward them in general. What 
can you say on this subject? 


{[Dernovoy}] Unfortunately, there are still parents who for 
any reason, try to defend their children and themselves 
from scheduled vaccination. In this sense, several jour- 
nalists have done a disservice by spreading propaganda 
against mass vaccinations. In the highly developed coun- 
tries of the West, the issue is not open to discussion. Our 
law contains a clause regarding mandatory prophylactic 
vaccination of both children and adults against diph- 
theria, poliomyelitis, measles, and tuberculosis. 


During the process of your work on the law, there were 
objections that it violates human rights. But is this so. 
Isn’t it obvious that a person refusing a vaccination, even 
if he is not ill but is a carner and doesn’t know it, can 
infect tens and hundreds of completely healthy people. 
Simple and readily available measures that make it 
possible to safeguard healthy people lie at the foundation 
of scheduled vaccinations. And so I believe that the law 
does not violate human rights but rather protects them. 
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[Ambartsumyan] there is yet another point of argument. 
A year and a half ago there were two contradictory 
opinions. Some health care directors and organizers 
insisted on “isolating” the public health service from the 
Ministry of Health system and creating a committee for 
sanitary-epidemiological oversight. Others were against 
such an arrangement. The question was nevertheless 
discussed at the Supreme Soviet’s Committee for Pro- 
tecting the Health of the Population of the Republic of 
Kazakhstan and Its Social Protection (former name). 
What conclusion was reached? 


{Dernovoy] The public health service does more than 
perform a monitoring function, which is all that a 
committee for sanitary-epidemiologic oversight would 
do. Our service as a whole is responsible for organiza- 
tional and executive actions directed toward fighting 
epidemics. For this reason, it is, today in any event, not 
fitting to speak of isolating the public health service into 
a service separate from the monitoring service. 


We admit that such a committee would have a one-sided 
function. It would then be necessary to also create a 
parallel antiepidemic service, but again, it would able to 
operate on the basis of the Health Ministry’s treatment 
network, which involves enormous financial resources. 
And we do not have them. 


[Ambartsumyan] the public health service differs from 


other spheres of medicine, especially the administrative 
apparatus, by virtue of its independence. Unfortunately, 
before passage of the law “Concerning the Public’s 
Sanitary[-Epidemiological] Well-Being,” this oftentimes 
could not be said. 


{Dernovoy] That is not surprising. The oblast’s chief 
sanitary inspector was appointed by the head of the 
higher administration. What can he do when they have a 
different opinion? Can he write a statement reflecting his 
own wishes? 


To strengthen the nation’s chief oblast sanitary inspec- 
tors’ powers and increase their real independence from 
local interests and departmental membership, they are 
now being appointed by the Republic’s Chief Sanitary 
Inspector. And they will execute the will and interests of 
the people on legal grounds. 


The chief sanitary inspectors, their deputies, and other 
officials conducting state sanitary oversight represent the 
authorities and are are under government protection. In 
this regard, the operation or construction of any object 
will be halted and prohibited until its sanitary violations 
have been eliminated. 


j[Ambartsumyan] Our nation’s economic growth is tied to 
the introduction of new industrial production, food 
imports, raw materials processing, and many other 
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things. Does the public health service have enough 
people to physically monitor all this? 


' [Dernovoy] In the first place, the producer is by and large 


responsible for the product quality and for using ecolog- 
ically pure production processes. He now has our law 
and other pertinent documents in his hands. 


In the second place, matters related to inspecting man- 
ufactured products for their conformity to the All-Union 
State Standards [GOST] is not just our service’s respon- 
sibility. The State Committee for Standards [Gosstan- 
dart], Ministry of Ecology and Natural Resources, and a 
series of other monitoring bodies are all actively 
involved in this work. 


{[Ambartsumyan] In addition to the institutions you’ve 


_ famed, you must certainly work together with other 


ministries and departments? 


{[Dernovoy] Without a doubt. That is a fact. On the basis 
of last year’s sad experience when eliminating cholera 
cost the republic nearly 4 billion rubles, this year the 
Ministry of health Health requested that the government 
ban charter flights to Pakistan. The State Committee on 
Emergency Situations approved the request on 25 June. 
The Ministry of Foreign Affairs and the Pakistan 
embassy were subsequently informed. The question of 
limiting flights to a number of other bordering countries 
where especially dangerous infections continue to be 
recorded is now being discussed. 


{Ambartsumyan] Does a departmental sanitary- 
epidemiologic security service currently exist? 


{[Dernovoy] I will not attempt to speak about other 
spheres of health care, but in ours it became obsolete as 
soon as departmental subordination came into effect. It 
has only remained in the railroad system and Ministry of 
Internal Affairs because it is well recommended to their 
existing state structure, material-technical base, and ben- 
efits that our workers use. Benefits are an important 
factor that give consideration for the nature of the work, 
distance from large cities, etc. And the department 
itself—take the railroad for example—is interested in 
providing medical personnel with the optimally prefer- 
ential conditions that by and largely accompany high- 
quality work and that prevent infections from being 
brought in from abroad. In other words, not everything 
was bad. The good needs to be kept and improved. 


{Ambartsumyan] Anatoliy Grigoryevich, how large are 
the fines for inflicting ecological damage that the law 
stipulates for harming people’s health and the environ- 
ment? 


[Dernovoy] First and foremost, chief directors are 
responsible for ecological damage resulting from toxic 
production processes. We used to speak with them in 
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persuasive language. Now the law specifies rather signif- 
icant fines that directly punish the director for ignoring 
or failing to comply with sanitary standards and rules. 


Here is another example. Before passage of the legisla- 
tive act, if physical, material, or moral harm was 
inflicted on someone, all of the expenses were borne by 
the victim and the government. Now, the entire cost of 
treatment and restitution of those who have suffered will 
be levied on the responsible parties. If they do not pay 
voluntarily, they will be forced to by the court. 


Furthermore, article 52 of the law states that in cases 
where sanitary rules and hygiene standards have been 
violated, officials and citizens bear disciplinary, personal, 
administrative, and criminal responsibility. Administra- 
tive responsibility in the form of imposition of a fine of 4 
to 10 minimum wages is stipulated for failure to comply 
with public health service requirements. 


{[Ambartsumyan] What is new in such important direc- 
tions of the service as conducting sanitary-epidemiologic 
examinations in the initial stage of the design of facilities 
designated for use in the national economy? 


{[Dernovoy] With regard to this complex and, I would say, 
delicate, issue, the public health service used to receive a 
great deal of reproach, dissatisfaction, and doubt from 
the public because only our specialists were permitted to 
conduct expert examinations and because they were 
conducted primarily at the Ministry of Health’s initia- 
tive. The law has corrected this mistake. Many minis- 
tries, public organizations, movements, and scientists 
from related fields are now enlisted in an expert exami- 
nation. An expert examination can also be conducted if 
some party interested in achieving ecologically pure 
production expresses a well-founded desire. Another 
very important point is that in such a case, the money 
comes not from the heath care budget but from the 
client. Under these conditions, an expert evaluation 
includes discussion by all sides, which makes it possible 
to formulate an objective public opinion regarding the 
facility being designed. 


Medical Supply Under Present Conditions 


947C0458A Moscow VOYENNO-MEDITSINSKIY 
ZHURNAL in Russian No 10, Oct 1993 pp 8-9 


{Article by S. Z. Umarov and P. Yu. Mazur; UDC 
615.47.005] 


[FBIS Abstract] The transition to new cost accounting 
methods is prompting changes in the supply of the 
medical service with drugs and equipment. Experience 
throughout the world has been positive with respect to 
wholesale trade and drugs and equipment. The Russian 
Federation Minister of Defense is responsible for plan- 
ning the volumes of goods produced in medicine. Because 
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local medical supply departments cannot profitably make 
agreements to purchase drugs and equipment, they need 
to place their orders with the regional departments, the 
advantage being that the regional departments will be 
able to make volume purchases with greater savings. The 
staff will be paid out of the savings/profit from their 
purchases and trade agreements, and thus will be more 
likely to order only what they truly need. 


Aspects of Diagnosis and Treatment of Diphtheria 
in Military Units and Military Hospitals 
947C0458B Moscow VOYENNO-MEDITSINSKIY 
ZHURNAL in Russian No 10, Oct 1993 pp 37-40 


[Article by Yu. I. Lyashenko and M. A. Velichko; UDC 
616.931-07- 085:355] 


[FBIS Abstract] In spite of well-developed methods for 
diphtheria diagnosis and treatment, mortality continues 
to rise. During the past five years, diphtheria morbidity 
among servicemen has increased 1-1/2 fold and mor- 
tality has increased 2-1/2 fold in comparison with the 
previous five years. Present medical knowledge permits 
the rapid diagnosis of diphtheria. Enzyme-labeled anti- 
body reaction and indirect hemagglutination are both 
performed at military installations. Urgent medical care 
prior to removal to a hospital includes the intramuscular 
injection of 1 million units of benzyl penicillin, and 
again in 4 hours if there is a delay in evacuation. When 
the patient is allergic to penicillin, tetracycline or eryth- 
romycin may be substituted. The main factors involved 
in fatal outcomes include: 1. delaying 3-5 days to seek 
medical attention; 2. diagnostic errors; 3. incomplete 
treatment when drug therapy is prematurely discon- 
tinued. Hyperbaric oxygenation is recommended for 
patients suffering from widespread and toxic forms of 
the disease. In conclusion, the article recommends 
improving the training for physicians so that they can 
recognize the signs of diphtheria. 


Present Trends in Improving Medical Care to Slightly 
Wounded and Slightly Ill in Navy During Wartime 


947C0458E Moscow VOYENNO-MEDITSINSKIY 
ZHURNAL in Russian No 10, Oct 1993 58-61 


{Article by O. L. Yevlanov, V. A. Yegorenkov, M. T. 
Toporkov; UDC 616-00+6 16-001 .4]-036. 18-08:359-54] 


[FBIS Abstract] Factors to be considered in resolving 
urgent problems with respect to organizing medical care 
in the naval service include: |. the system for organizing 
medical evacuation measures cannot be based on the 
resolution of any one problem; 2. the naval ship medical 
service should be able to implement independently all 
the measures for rendering medical care, treatment, and 
rehabilitation to all the wounded and ill who can pos- 
sibly return to service on the ship. There are three groups 
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of factors that need to be considered to establish an 
effective system for medical evacuation measures and 
for rapid return of the wounded and ill to service. First is 
the distances that the ship covers, distance from military 
action, and the high mobility of the forces. The limited 
capability of medical personnel on the ships makes their 
primary task life preservation prior to medical evacua- 
tion. The second is associated with aspects of the casu- 
alties. The data show that medical establishments in the 
widespread territories covered by the naval service 
should be multiprofile, capable of handling large num- 
bers of wounded. The third factor is the geographical and 
climatic conditions, since some fleets are located in 
northern Russia and the Pacific Ocean in unfavorable 
and extremely unfavorable conditions. The results of 
simulation of wartime conditions showed that the naval 
bases and fleets should be better prepared to render more 
medical care. Many slightly wounded and ill can be cared 
for without evacuation. They can recuperate better in 
familiar surroundings and the hospitals are better able to 
focus care on those with more serious injuries. Tables 2. 


Reproductive Losses (New Methods of Analysis 
and Evaluation) 


947C0349A Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian No 2, 
Mar-Apr 1994 (manuscript received 9 Sep 1993) 
pp 25-27 


[Article by O. G. Frolova, T. N. Pugacheva, S. V. 
Glinyanaya, and V. V. Gudimova, Research Center of 
Obstetrics, Gynecology, and Perinatology, Russian 
Academy of Medical Sciences, Moscow; UDC 618.179- 
02-07] 


[FBIS Translated Text]Most researchers conclude that 
one should improve health care management on the 
basis of primarily the end result [1, 4], which involves 
systematization and analysis of all components and 
elements of the process. 


One of the main directions in solving problems of 
mother and child care is related to reduction of repro- 
ductive losses. We interpret the latter as the end result of 
influence of social, medical and biological factors on the 
health of pregnant women and neonates. 


Reproductive losses include loss of products of concep- 
tion (pregnancies) throughout the gestation period. Pre- 
viously, as a rule the different components of reproduc- 
tive losses (perinatal mortality, abortions, ectopic 
pregnancy) were analyzed in assessing the health of 
pregnant women and neonates. However, it is more 
desirable to use an integrated indicator of reproductive 
losses, since it permits overall evaluation of such losses, 
as well as to describe their structure, which is important 
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to management of the system of mother and child care, 
and distribution of resources. 


We submit below some concrete calculations of repro- 
ductive losses in the Russian Federation, city of 
Moscow, Astrakhan and Arkhangelsk oblasts, which 
enable us to confirm the validity of such an approach. 
The total number of pregnancies was determined by the 
sum of officially recorded pregnancies, regardless of 
outcome at different stages of gestation. 


It was established that a mean of 32.3 percent (from 
27.94 percent in Moscow to 38.5 percent in Astrakhan 
Oblast) of all pregnancies result in parturition in the 
Russian Federation. The share of pregnancies resulting 
in parturition depends mainly on the number of abor- 
tions. Thus, 27.9 percent of pregnancies in Moscow end 
with parturition, 70.3 percent with abortions; in Astra- 
khan and Arkhangelsk oblasts the figures are 38.5 and 
58.6, 32.8 and 65.7 percent, respectively. The incidence 
of ectopic pregnancies is virtually the same in all regions: 
about 1.1 percent. Frequency of pregnancies interrupted 
at late stages (22d-27th weeks) differs substantially in 
different regions. The average number of interrupted 
pregnancies at this term constitutes !.2 percent of preg- 
nancies in Russia as a whole, 0.5 percent in Arkhangelsk 
Oblast and 1.7 percent in Astrakhan Oblast. 


The submitted data warrant the conclusion that the 
decline in reproductive losses depends largely on effec- 
tiveness of the family planning service. Fetuses from 
miscarriages at the early stages of the gestation period 
should be submitted to special analysis by pathologists 
and geneticists, since spontaneous abortuses, particular 
of the early stages present a high incidence of congenital 
defects (in 90 percent at 4 weeks, 65.5 percent at 5-8 
weeks, 12.3 percent at 9-12 weeks, 10.0 percent at 13-16 
weeks, 2.9 percent at 17 weeks or more) according to a 
number of authors [2]. In the opinion of the cited 
authors, a record of frequency of early abortions in 
different social and professional groups of women, as a 
universal population marker of the deleterious effect of 
the environment, acquires special importance. More- 
over, determination of etiology of the abortus is of 
deciding significance to prognosis of subsequent preg- 
nancies. In the selected regions, 4 to 5 percent of the 
pregnancies end in miscarriages (mean 4.3 percent for 
Russia, 5.5 percent for Moscow, 4.3 percent for Arkhan- 
gelsk Oblast, and 4.6 percent for Astrakhan Oblast). 


In recent years, WHO has been using several new 
methodological approaches for analysis of effective- 
ness of the mother and child service. In particular, it 
uses an integrated indicator representing siillbirths and 
infant mortality to elaborate the most effective man- 
agement decisions for prevention of infant and perin- 
atal mortality. The desirability of such integration is 
indicated by the similarity of a considerable part of the 
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causes of such losses, as well as demonstration of age 
segments with the largest losses. French researchers 
call this the fetus-infant index [4)]. 


We submit herewith the structure of loss of viable infants 
up to the age of | year for the above regions (Table 1). The 
tabulated data indicate that 65-70 percent is referable to 
perinatal losses, and for this reason when distributing 
resources most of them should be earmarked for obstetric 
and perinatal technology. 





Table 1. Time-related structure of loss of viable infants up 
to 1 year old (percent of total deaths) 

















Region Still- 0-6 7-27 28-365 Total 
births Days Days Days 

Russian 32.6 33.2 7.9 26.3 100.0 
Federation 

Moscow 36.0 33.7 9.9 20.4 100.0 
Arkhangelsk 35.8 30.9 9.7 23.6 100.0 
Oblast 

Astrakhan 34.9 36.2 5.3 23.6 100.0 
Oblast 




















WHO suggests that the ratio of late—L (from 28th day 
of life to 1 year) to early—E (stillbirths + 0-27th days) 
mortality of viable infants (/E) can serve as an index 
to assess sociomedical effectiveness of mother and 
child care services [1]. 


A scale was proposed for this purpose to evaluate the 
effectiveness of mother and child care services (Table 2). 





Table 2. Scale for rating sociomedical effectiveness of 
mother and child care services (proposed by WHO) 











No L/E index Efficacy of pre- and post- 
natal care 

I 1.0 or higher Very low 

2 0.5-1.0 Low 











JPRS-UST-94-030 











14 November 1994 
3 0.4-0.5 Average 
4 0.3-0.4 High 
5 0.3 or less Very high 











The proposed integrated index, which combines infor- 
mation about age and cause structure of mortality of 
fetuses and infants, determines quality of diagnosis, 
adequacy of treatment, quality and results of sociomed- 
ical preventive measures in the system of mother and 
child care. This index is analyzed in relation to the 
indicator of infant mortality. Its informativeness 
increases if considered dynamically. With proper presen- 
tation of statistics on fetal and infant mortality and 
implementation of effective pre- and post-natal preven- 
tive care, the dynamic correlation between the above 
indicators is represented by a straight line. 


The L/E index was calculated for the selected regions. It 
constituted 0.35 for RF, 0.25 for Moscow, 0.30 each for 
Arkhangelsk and Astrakhan oblasts. The figures 
obtained for 1991 indicate that the level of pre- and 
post-natal preventive care is rather high. 


The index of loss of work potential (lost years of poten- 
tial life), which is used in demographics, is rather infor- 
mative. It permits adequate evaluation of quantitative 
losses resulting from premature death, as well as setting 
health care priorities. Calculation of this index for 
Moscow [3] indicates that the male population of the city 
sustained maximum losses as a result of premature death 
due to trauma and poisoning (27,300 man-years); dis- 
eases of the perinatal period were in second place 
(11,900 man-years). Ranking of loss of work potential 
among the female population yielded the following 
results: neoplasms in first place (10,500 man-years), 
trauma and poisoning in second place (9700 man-years), 
and perinatal diseases (9000 man-years) in third. These 
data indicate that perinatal causes play a substantial role 
in premature loss of population and they merit close 
attention. 
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Thus, several new methods have appeared in recent 
years, which permit deeper analysis of indicators of 
public health. A trial of these methods in assessing the 
outcome of pregnancy, which we carried out in several 
parts of the Russian Federation, proved the desirability 
of using them to assess sociomedical problems of mother 
and child care. 
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Mortality at Employable Age 


947C0349B Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian No 2, Mar-Apr 
1994 (manuscript received 9 Dec 1993) pp 33-34 


[Article by I. A. Korolev and B. P. Bruy (Moscow) under 
the rubric “Goskomstat [State Statistics Committee] 
Informs Us”; UDC 312.1(470)} 


[FBIS Translated Text]The rise in the mortality rate, 
which has progressed noticeably since 1988, is among 
the important manifestations of the poor socio- 
demographic situation in Russia. According to Gosko- 
mstat, the number of deaths in the nation as a whole will 
increase by 360,000 in 1993, and will constitute 
2,167,000, whereas the general mortality index increased 
to 14.6/1000 population, versus 12.2 in 1992. 


One of the causes of such adverse changes is the con- 
tinuing process of aging of the population, which 
increased in the early 1990s and is related to decrease in 
number of children and adolescents up to 15 years oid. 
As of the beginning of 1993, there were 29,348,000 
pensioners, or 19.8 percent of all Russians. This is 
2,625,000 or 9.8 percent more than on | January 1988. 
By the start of 1994, the senior population will increase 
by another 334,000 people, or 1.1 percent. 


However, considerably increased loss of employable 
population has the deciding impact on dynamic devel- 
opment of the mortality situation. It is expected to be 
particularly great in 1993 (see Table). 





Dynamics of mortality in Russia in 1980-1993 

















Indicator 1980 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
Total deaths— 1526 1651 1625 1498 1532 1569 1584 1656 1691 1807 2167 
thousands 
—per 10,000 110 116 113 104 105 107 107 112 114 122 146 
population 
Deaths at employ- 461 483 44] 367 363 370 394 410 42? 487 649 
able age—thous. 
—per 10,000 of 55 58 53 44 44 47 49 50 58 77 
same age 






































At the present time, deaths at an employable age consti- 
tuted 30 percent of all deaths, whereas in the late 1980s— 
beginning 1990s, it was in the range of 25-26 percent. 


The mortality rate for the 30-44-year group i.e., the most 
employable population from the standpoint of age, is 
rising intensively. Mortality over a 5-year period (1988- 
1992) in this group increased by more than one-half, 
from 30 to 46 deaths/10,000 people of the same age. 


The rise in mortality and decline in number of adoles- 
cents approaching employable age have caused a 
reduction in number of labor resources of our country 
in the last 3 years. It is expected that, at the beginning 
of 1994, it will constitute 83,842,000 people and will 
be 150,000 less than at the beginning of 1991. For this 


reason, the index of the demographic burden is rising: 
at present there are 765 unemployable people (children 
and pensioners) per 1000 of employable age, from the 
standpoint of age, versus 758 in 1990. 


In several regions of the nation mortality among those 
of employable age is quite high. For example, in Tuva 
Republic it is almost 1.5 times higher than the mean 
for Russia (about 110 deaths/10,000 of the same age); 
it is 25-20 percent higher in the Jewish Autonomous 
Oblast, Novgorod, Pskov, Leningrad, Tver [Kalinin], 
Kemerovo and Irkutsk oblasts. At the same time, this 
indicator is virtually half the level cited above in 
republics of North Caucasus. 


In the structure of mortality at an employable age, 
trauma and poisoning are in first place: they are the 
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cause of death of every other male of the same age and 
every third female. On the basis of the monthly rate of 
increase in number of deaths from these causes in 
January-October 1993, it is expected that they will 
number at least 380,000 for the year as a whole, 285,000 
deaths occurring at an employable age. As compared to 
1992, in 1993 there will be a 1.5-fold rise in deaths 
among employable Russians due to trauma and poi- 
soning, and a 2.5-foid rise in comparison to 1988. 


Mortality among males of employable age is 4 times 
higher than among females (number of male deaths per 
10,000 of the same age is 120 and female—28), with 
almost 6-fold increase due to respiratory diseases and 
more than 5-fold increase due to circulatory system 
diseases, trauma and poisoning. Male deaths due to 
myocardial infraction and tuberculosis constitute 92 
percent. There is a high mortality rate among employ- 
able males in rural areas, particularly due to respiratory 
organ diseases (there it is 1.6 times higher than in urban 
areas), trauma and poisoning (1.3 times higher). 


Goskomstat estimates indicate that if the current age- 
related mortality rate persists in Russia, 40 percent of 
the boys born to the present generation will not live to 
the age of 60 years, and the same applies to 50 percent in 
rural areas in the republics of Tuva and Khakassiya, 
Leningrad, Novgorod, Pskov, Vladimir, Tver, Tula, 
Kemerovo, Irkutsk and Amur oblasts. 


In turn, the extremely serious situation with mortality of 
the employable population has be come the chief factor 
of intensive decline in life expectancy of Russians. 
Having first reached the age of 70 years in 1987, it 
diminished by 2 years in the next 5 years, constituting 
67.9 years in 1992, the figures being 62.0 for males (9-13 
years less than in developed countries of Europe, the 
United States and Japan) and 73.8 years for females (4-7 
years less, respectively). As a result of the significant rise 
in 1993 mortality rate, life expectancy in that year alone 
will diminish by 3 years for males and, for the first time 
will be below the retirement age of 59 years; for females 
it will diminish by | year and equal 72.7 years. 


Considering the difficulties of the transitional period, 
the adverse trend in mortality will apparently persist for 
the current decade. 


Organization of Medical Care for Victims of 
Non-military Emergency Situations in Tula Oblast 


947C0349C Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian No 2, Mar-Apr 
1994 (manuscript received 7 May 1993) pp 35-36 


{Article by V. P. Grigoryevskiy, S. N. Safronov, A. A. 
Khadartsev, and O. D. Lukichev, Oblast Medical 
Committee, Oblast Hospital, Tula, under the rubric 
‘From Our Readers”; UDC 616-082(470.312)] 
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{[FBIS Translated Text]In addition to multi-sector 
industry (chemical, mining, metailurgical, fuel and 
power, and others), Tula Oblast, which has a high 
population density (75 people per km7), has the fol- 
lowing: a well-developed railroad-transport network, 
piped gas, large livestock complexes. This means that 
there is a probability of emergency situations (ES) with 
mixed sites of mass injury in case of natural or anthro- 
pogenic disasters. 


From 1949 to 1990, organization of medical care of 
victims was implemented by a medevac service, then a 
department for scheduled and emergency consultation at 
the oblast hospital. The experience gained made it nec- 
essary to reorganize the service. 


First of all, specialized teams [or detachments] were 
formed at large central rayon hospitals (1988), 24-hour 
duty by responsible specialists from the oblast health 
department (1989). The system of training formations of 
the civil defense medical service included measures and 
practical skills in case of nonmilitary ES. In 1990, a 
center for emergency medical care (CEMC) was estab- 
lished at the oblast hospital. 


The CEMC operates on a routine work schedule or ES 
schedule. 


The main task for the center is to implement immediately 
the measures to eradicate medical sequelae of ES with the 
resources of the medical service at sites of accidents or 
natural disasters, both at the early and late stages. 


For this purpose, the CEMC infrastructure includes 
specialized (expertise in surgery, traumatology, burns, 
neurosurgery, nephrology, neuropsychiatry, pulmonol- 
ogy, infections, toxicology, internal medicine and 
forensic medicine) medical care teams. 


The structure of the oblast center has been elaborated 
(see chart). It is governed by solution of organizational 
and methodological problems. 


The oblast CEMC comprises the following: permanent 
management body on duty 24 hours a day, implemented 
by deputy chairmen the medical committee and deputies 
of the chief physician at the oblast hospital, dispatcher 
(feldsher), 20-25 on-duty specialists in different fields 
with high qualification ratings and special training, as 
well as transport,supply of drugs and property. 


Transport consisis of both motor vehicles (10 specialized 
ambulances, 2 resuscitation vehicles, rescue vehicle 
based on a specially remodeled armored car) and air- 
borne transport (MI-2 helicopter, AN-2 aircraft). 


At the present time, communication and collaboration 
are being set up with on-duty services of the helicopter 
regiment at the Tula military garrison, operational 
service of military command bodies and civil defense 
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of the oblast, on-duty air-traffic control services, Tula 
department of the Moscow Railroad and airport. The 
possibility of joint work with physicians of the Tula 
Military Hospital is under study. Contact is main- 
tained and action coordinated with mountain rescue 
teams in the oblast’s mining regions. 


Four affiliates of the oblast CEMC have been established 
in major cities of the oblast with a considerable indus- 
trial potential. The oblast has been divided into zones of 
action for these affiliates. 


When operating in the ES mode, performance of the 
emergency medical service acquires special importance. 
From the moment of occurrence of the ES to arrival of 
the main personnel and resources of CEMC, the emer- 
gency medical service coordinates the actions of all other 
services (air-traffic control, mountain rescue, and others) 
in implementing the main organizational measures at 
the site of mass injury. 


If the ES is beyond the limits of a site and spreads over 
the oblast, there are provisions for calling upon 96 
multispecialty teams formed at health care institutions. 
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The CEMC has the means for emergency communica- 
tions with services for blood procurement and transfu- 
sion, pharmacy administration, and services for delivery 
of medical equipment. There is a plan to reassign the 
hospital bed assignments at medical and preventive care 
institutions to render emergency aid to victims in case of 
a mass scale emergency. Rapid response teams have been 
formed at specialized oblast institutions for on-site med- 
ical care of victims (psychiatric, epidemic-control, 
forensic medical, hygienic). 


In the case of large scale disasters it becomes necessary 
for various agencies and sectors of the national economy, 
state and social organizations to join forces. Coordina- 
tion of such activities is implemented on the level of the 
Department for ES and eradication of sequelae of Cher- 
nobyl accident, a newly formed permanent extraordi- 
nary commission that comprises administrators of all 
committees and boards of the oblast’s administration. 


Stable communications is a mandatory prerequisite for 
effective CEMC operation. Ordinary telephone communi- 
cations are backed up at the CEMC with a teletype, Altay 


Chart of organization of emergency medical care (EM) in Tula Oblast 
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radio communication system, e-mail, and a modem- 
computer set of subscribers. Communications are estab- 
lished by the Iskra [spark] system. Organization of a 
unified oblast computer network permits instantaneous 
consultation from any region, not only with the CEMC, 
but also with appropriate specialized centers in Moscow. 


At the present time, computer programs have been 
developed that simulate organization of medical care of 
the public in the even of various types of ES and sites of 
mass injury, and it is used in ongoing work and for 
specialist training. Work has begun on systematizing 
these programs as related to a proposed classification of 
nonmilitary ES [1]. 


The process of training specialist physicians takes place 
at specialized departments of the oblast hospital and that 
of nurses, at the oblast school for advanced training of 
mid-level medical personnel. Attention is concentrated 
mainly on processes of triage of victims, learning how to 
rapidly assess severity of functional impairment in order 
to determine priority and scope of urgent care, and the 
study of the program of intensive care as related to 
different syndromes. 


Some attention is given to the study of problems of 
distinctive clinical and laboratory signs of mass injuries 
and elaboration of appropriate therapeutic and preven- 
tive tactics [2]. 


Experience in eradicating the sequelae of the tornado in 
Ivanovo Oblast in 1984, the accident at the Chernobyl 
Nuclear Power Plant in 1986, explosions on the railroad 
in Arzamas and Sverdlovsk, accidents on the October 
Railroad in 1988, Kuybyshev Railroad in 1989, earth- 
quake in Armenia, numerous earthquakes in Tajikistan, 
the fire at the KAMAZ [Kamskoye Motor Vehicle Plant] 
in 1993, and many other ES indicates that there is a need 
to constantly improve organizational forms and tech- 
nical support of emergency medical care services. 
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Significance of Phenotype in Assessing Sequelae 
of Exposure to Low Radiation Doses 


947C0458C Moscow VOYENNO-MEDITSINSKILY 
ZHURNAL in Russian No 10, Oct 1993 pp 45-48 


[Article by V. V. Gushch, N. A. Smirnov, B. I. Prokop- 
chuk; UDC 614.876.06:612.039.58} 


[FBIS Abstract] In order to assess the effects of exposure 
to low radiation doses, 273 servicemen involved in the 
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clean-up of the accident at the Chernobyl Nuclear Power 
Plant during May-December 1986 were screened. 
During the clean-up, the men were outfitted in regular 
military attire, rubber gloves, and respirators. Dosime- 
ters were worn by 98 men to record actual exposure. The 
external radiation dose ranged from 0.05-0.35 Gy. 
Screenings of the thyroid, blood and urine 30-45 days 
after leaving the accident zone revealed that internal 
radiation wasn’t a leading factor in the formation of the 
radiation dose, and that the doses received did not 
exceed the annual maximum acceptable levels. Exami- 
nation three months after leaving the accident zone 
included detailed analysis of health complaints, medical 
history and clinical laboratory work. Particular attention 
was paid to the presence or absence of diseases prior to 
arriving at the accident zone. Prior to the accident 49.5 
(first group) percent were healthy, and 50.5 percent 
(second group) had chronic somatic diseases that did not 
prevent them from leading an active life and were 
considered essentially healthy. The data showed that in 
the first decade following the accident, most complaints 
have concerned sleep disturbances, paraesthesia in the 
form of a feeling of heat, prickliness on the face and 
limbs, a metal taste in the mouth, and dryness in the 
throat. Comparison of the immune status of people in 
the first and second groups showed that those in the 
second group had fewer T-lymphocytes, T-active lym- 
phocytes, T-helpers, and T-suppressors at radiation 
doses of 0.151-0.350 Gy. Researchers also noted a two- 
fold increase in the frequency of chromosomal aberra- 
tions in servicemen exposed to doses of 0.251-0.350 Gy. 
In conclusion, the ionizing low intensity radiation at 
Chernobyl! affected the clinical, immunohematologic, 
and cytogenetic status of the body, eliciting the develop- 
ment of compensation and adaptive reactions and exac- 
erbating existing conditions. References 14 (Russian). 


Clinical and Functional Status of Organs in Systems 
in Pilots Who Participated in Clean-Up of Chernobyl 


947C0947C0458D Moscow VOYI-NNO-MEDITSINSKIY 
ZHURNAL in Russian No 10, Oct 1993 pp 55-57 


[Article by Ye. Ye. Nikolayevskiy and V. G. Novozhenov; 
UDC 616- 001.28-07:358.43]-02:621.039.586(477)] 


[FBIS Abstract] The objective of this investigation was 
to determine the effect of low doses of ionizing radiation 
on pilots involved with the clean-up of the accident at 
Chernobyl immediately upon completion of their assign- 
ments and five years later. Involved in the study were 


- 106 pilots, aged 23-47, exposed to 0.05-0.7 Gy over a 


period of 2-15 days. The average total dose was 0.3 Gy. 
In 1991, researchers examined 146 pilots, 47 (32 per- 
cent) of which have been under observation since 1986. 
Immediately after completing their assignments, the 
pilots were admitted to the hospital for 21 days. Periph- 
eral blood was tested everyday for the first week, and 
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then once per week until they were released. Changes 
were identified in 74.5 percent of the pilots. The data 
showed that the radionuclides were incorporated in the 
body. Reasons why the pilots had to discontinue flying 
included lingering asthenoneurotic conditions (86 per- 
cent), and cardiovascular and gastrointestinal diseases. 
Other reasons pilots discontinued work were lack of 
motivation and low pay. In conclusion, the data show 
that doses under 0.3 Gy have a long term effect on the 
psychoemotional state, while doses greater than 0.3 Gy 
prompt changes in the function of various organs and 
systems. References 5 (Russian). 


PHARMACOLOGY AND PHYSIOLOGY 


Biochemical Indices of Blood Serum as Criteria 
for Evaluating the Effects of Industrial Enzyme 
Preparations on the Body 


947C0445A Kiev VRACHEBNOYE DELO in Russian 
No 2-3, 1993 [manuscript submitted 26 May 92] 
pp 102-106 


[Article by A. A. Kuchuk, F. A. Onikiyenko, I. V. Blakita, 
Laboratory of Biomedical Criteria for Industrial Effects, 
Institute of Labor Medicine, Academy of Sciences of 
Ukraine;. UDC 613.6:615.355.012.61-07:616.153.1] 


[FBIS Abstract] Industrial production of enzyme prepa- 
rations is expanding rapidly. The researchers here 
studied 113 individuals from the Ladyga Enzyme Prep- 
aration Plant in 1985 and 192 individuals from the same 
plant in 1991 in order to develop criteria for assessing 
adverse biological effects associated with long-terms 
exposure to enzyme preparations. They showed that 
serum cholinesterase levels were lower in the 1991 group 
than in the 1985 group or control. Acid phosphatase and 
alkaline phosphatase were twofold higher in the 1991 
group, pointing to a state of chronic inflammation. MAO 
levels were consistently higher, especially among those 
whose work involved drying or granulation or whose 
work was in the laboratory; and, not surprisingly, blood 
levels of histamine were noted to be higher. Last of all, 
total anti-trytase activity rose, especially among fermen- 
tation workers (P0.05). References 11 (Russian). 


Use of Infusion of St. John’s Wort in Complex 
Treatment of Individuals Suffering From Alcoholism 
Combined With Peptic Ulcer and Chronic Gastritis 


947C0445B Kiev VRACHEBNOYE DELO in Russian No 
2-3, 1993 [manuscript submitted 30 Dec 1991] pp 102-106 


[Article by A. A. Krylov, A. N. Ibatov, First Therapy 
Department and Drug-Abuse Department, St. Peters- 
burg Institute of Postgraduate Medicine; UDC 616.89- 
008.441.13-085+616.33-002.44- 085+616.33-002] 


LIFE SCIENCES 53 


[FBIS Abstract] St. John’s Wort has an anti-depressive 
effect that is expressed in a manner similar to the effect 
produced by synthetic anti-depressants. It contains vita- 
mins the body needs and elements that are pharmaco- 
logical agents that improve the redox processes in the 
body. The principal mechanism of action of St. John’s 
Wort is its normalization of vitamin balance and its 
moderation of the neurotoxic action of alcohol, which 
reduces the level of excitability of the central nervous 
system and results in the patient becoming calmer and 
his mood normalized. The researchers used St. John’s 
Wort along with psychotherapy in outpatient treatment 
for depression in alcoholics with digestive tract prob- 
lems. The therapeutic effect of the herb was noted within 
two weeks. The patients showed improved disposition, 
better sleep, better appetite, and improved work effi- 
ciency. They worried less. Within 30-35 days, they 
reported feeling like “new people.” Of the 57 individuals 
who received the integrated treatment, only nine failed 
to finish the course of treatment. In 13, therapeutic 
remission lasted between and one and two years; in 17, 
about a year; in 18, six months. References 2: 1 Russian, 
1 Western. 


Horizontal Optokinetic Nystagmus in Pigeon 
During Static Tilts in the Frontal Plane 


947COS01A St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 

in Russian Vol 80 No 3, Mar 1994 [manuscript 
submitted 28 Jan 1993] pp 13-22 


{Article by Ye. G. Zolotilina, S. V. Yeremina, I. V. 
Orlov, Laboratory of Physiology of Vestibular Appa- 
ratus, Institute of Physiology imeni I. P. Pavlov, Russian 
Academy of Sciences, St. Petersburg; UDC 
612.886+598.2/.9] 


[FBIS Abstract] The effects of a lateral static tilt of the 
body at 30° and 45° on horizontal optokinetic nystagmus 
that is due to the rotation of the optokinetic cylinder at 
a rate of 16°/sec or 30°/sec were studied in 16 Columba 
livia pigeons in whose eye orbits electrodes were 
implanted for the purpose of recording eye movements. 
The researchers identified a statistically reliable, tilt- 
dependent asymmetry of tonicotolith effects on the 
optokinetic system. The asymmetry consisted in a more 
pronounced inhibitory effect on the horizontal optoki- 
netic nystagmus for right-side tilts than for left-side tilts. 
Separate recording of the oculomotor responses of the 
right and left indicated that, in stationary lateral tilts, the 
temporonasal-nasotemporal asymmetry that usually 
exists in terms of horizontal optokinetic nystagmus in 
the pigeon is preserved for the eye that is above, but is 
substituted by a symmetrical pattern for the eye that is 
below. The researchers postulate that the mechanism 
underlying the temporonasal-nasotemporal asymmetry 
is controlled by the otolith adituses and that the function 
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of that mechanism can be modified considerably when 
the otolith membranes are reoriented in the field of 
gravity. Figures 4, references 15: 1 Russian, 14 Western. 


Inhalational Anesthesia Device for Laboratory 
Rodents 


947C0501B St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 

in Russian Vol 80 No 3, Mar 94 [manuscript 
submitted 10 Feb 93] pp 134-138 


[Article by A. B. Trefilov, Department of Normal Phys- 
iology, State Medical Institute, Kursk; UDC 612.08] 


{[FBIS Abstract] A device (patent No. 4917110/15) has 
been developed for administering anesthesia to labora- 
tory animals by inhalation. The device consists of a 
rectangular table, on one end of which is a rectangular 
inhalational chamber made of glass. The volume of the 
chamber is roughly 15 times the size of an animal’s head. 
The animal is placed on the table, with his head in the 
chamber. His head is held in place in the chamber by a 
two-tine “fork” that can be adjusted for each animal. A 
glass “door” with a cutout for the animal’s head slides 
down and seals the end of the chamber through which 
the animal’s head is placed, to prevent the anesthesia 
from escaping the chamber. A dropper, inserted through 
the top of the chamber, delivers the anesthesia into the 
chamber. The flow rate is controlled with a plunger-type 
syringe. The device enables precise administration of 
anesthesia, and the laboratory technicians can observe 
the animal through the glass. Figures 1, references 2 
(Russian). 


Effect of Paraoxon and Sulfhydryl Reagents on 
Binding of >H-QNB and °H-Methylscopolamine 
with Synaptic Membranes of a Rat Cortex 


947C0503A M oscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Vol 118 No 7, Jul 1994 (manuscript 
received 16 Dec 1993) pp §1-53 


[Article by A. I. Golovko, G. A. Sofronov, T. A. Kurga- 
nova, T. V. Klyuntina, S. M. Kirov Military Medical 
Academy, St. Petersburg; UDC 615.015.217: 
615.215.321.34]092.9] 


{[FBIS Abstract] Phosphororganic acetylcholinesterase 
inhibitors,in particular, paraoxon, can interact with the 
muscarinic receptors of the brain, inhibiting specific 
binding of the ligand of M-choline receptors of 7H-QNB. 
This paper evaluates the physiological activity of 
paraoxon, that is, molecular mechanisms of interaction 
of paraoxon with the muscarinic receptors of the brain. 
Paraoxon reduces the density of M-choline recept ors in 
the cortex of large rat brain hemispheres. Paraoxon slows 
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the binding of >H-QNB and *H-methy Iscopolamine 
with the synaptic membranes of the cortex. Inhibition of 
the binding of 7H-QNB was noncompetitive an d revers- 
ible. Sulfhydry! reagents had no significant effect on this 
process. Figures 2; tables 2; references 7: 1 Russian, 6 
Western. 


Computer Television Morphodensitometry Used 
To Study Microbial Antagonism 


947C0503B Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Vo 1 118 No 7, Jul 1994 (manuscript 
received 8 Jan 1994) pp 63-66 


[Article by I. B. Pavlova, I. M. Manokhina, T. G. Putina, 
A. V . Zhukotskiy, E. M. Kogan, All-Union Scientific 
Research Institute of Veterinary Health, Hygiene, and 
Ecology of the Russian Academy of Sciences of the 
Economy, the N. F. Gamaley Scientific Research Insti- 
tute of Epidemiology and Microbiology, Russian 
Academy of Medical Sciences, Scientific Research Insti- 
tute of Physicochemical Medicine, Ministry of Health of 
Russia; UDC 615 .33.331:579.8:681.2] 


[FBIS Abstract] Morphodensitometric evaluation of 
microbial antagonism is performed using the IBAS 2 and 
DIAMORF systems. For the first time it is shown that it 
is possible to quantitatively and qualitatively analyze the 
in hibiting effect of biologically active substances pro- 
duced by the antagonists. In the visual absence of growth 
of the test culture due to the biologically active sub- 
stance, a scanning electron microscope an reveal its 
actual presence in the form of L -transformation of 
microorganisms with quantitative analysis of its volume 
and stability. Staphylococcus aureus and E. coli cultures 
were used with lactobacillus strains and the “Kolir” 
preparation. The antagonistic activity of lactobacillus in 
stap hylococcus revealed heteromorphic growth of cells 
characteristic of L-transformation. The biologically 
active substance pro duced by lactobacilli reduced the 
number of cells in the staphylococcus population by 
83%. The “Kolir” preparation had the same effect on E. 
coli. The results demonstrate that visual absence of 
bacterial growth is not a valid indicator of a lack of 
bacterial action. Figures 3; table 1; references 10: 5 
Russian, 5 Western. 


Anti-metastatic Effects of a New Anti-viral 
Preparation, Arbidol 

947C0503C Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Vol 118 No 7, Jul 1994 (manuscript 
received 25 Oct 1993) pp 80-81 


[Article by Ye. O. Fedorovskaya, N. G. Tsyshkova, A. M. 
Poverennyy, A. F. Tsyb, Department of Nerve Diseases 
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(with a course in neurosurgery) of the Public Health 
Medical Institute, St. Petersburg; U DC 
615.281.8.017:615.277.2}01 5.4.07] 


[FBIS Abstract] Arbidol, an anti-viral agent, has a high 
inhibiting effect on group A and B viruses. It also 
stimulates the production of interferon, which has an 
anti-metastatic effect. Models of artificial and sponta- 
neous metastasis of Lewis lung carcinoma were used to 
evaluate the suppression of metastasis by arbidol com- 
pared to a standard preparation. Tumor cells were intro- 
duced intramuscularly and intravenously. Arbidol is 
comparable in its effectiveness with the standard prepa- 
ration, but has a lower toxicity. Like the standard, 
arbidol shows a similar worsening of the therapeutic 
effect on suppression of metastasis in later stages of 
treatment, indicating the inability of interferon inducers 
to eliminate the existence of micrometastases. Other 
authors have reported that arbidol inhibits nucleotide 
transport through the cell membrane, so it may be 
possible to use arbidol directly on proliferating tumor 
cells, thus reducing the level of met astasis. Figure 1; 
tables 3; references 7: 4 Russian, 3 Western. 


Change in the Blood-Brain Barrier in 
Experimental Cirrhosis of the Liver 


947C0503D Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russia n Vol 118 No 7, Jul 1994 (manuscript 
received 12 Dec 1993) pp 86-88 


[Article by V. A. Mishchenko, O. A. Goryukhina, R. D. 
Ily uk; UDC 616.831-002:616.36-004} 


[FBIS Abstract] Studies of rats with cirrhosis of the liver 
induced by tetrachlormethane revealed structural 
_ changes in the blood-brain barrier under light and elec- 
tron microscopy. These changes affected the capillaries 
and vascular stems of the astrocytes. Light microscopy 
revealed leaking of fluid into tissues and a breakdown of 
the integrity of vascular walls resulting in hemorrhaging. 
The brain exhibited swelling, vacuolization, appearance 
of glial cells with large nuclei, and other indicators of 
dystrophy and damage. Destabilization of the blood- 
brain barrier enables penetration of cerebrotoxins and 
other metabolic toxins. Figures 2; references 15: 9 Rus- 
sian, 6 Western. 


Stimulating Effect of Protein S100 on 
Regeneration of Rabbit Corneas 

947C0503E Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Vol 118 No 7, Jul 1994 (manuscript 
received 27 Oct 1993) pp 98-101 


[Article by V. V. Sherstnev, M. M. Krasnov, G. G. 
Ziangirova, L. V. Malayeva, V. Ye. bocharov, V. B. 
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Olinevich, M. A. Gruden, P. K. Anokhin Institute of 
Normal Physiology, Scientific Resea rch Institute of Eye 
Diseases, Russian Academy of Medical Sciences, 
Moscow; UDC 617.713-001.45-092.9-08] 


[FBIS Abstract] This paper studies the effect of protein 
S100B on healing a corneal wound in rabbits. Subcon- 
junctivai injection of the pro tein aids beneficial and 
accelerated healing of the corneal wound, evidenced by 
early epithelization, reduction of the number of 
migrating inflammation cells, and prevention of the 
development of fibrous subepithelial tissue. Two-thirds 
of the cornea was removed. Epithelization began on the 
first day after removal and by the fifth day the basal 
membrane recovered its inte grity. By the tenth day, the 
cornea was metachromatically colored without signs of 
swelling. In the control eye, epithelization began on the 
second day, the basal membrane remained discontin- 
uous, and there were necrotic changes in the stroma 
accompan ied by swelling. The protein is an acid Ca- 
binding protein of the nervous tissue of animals. $1008 
is localized to glial cells, and has been found in the 
anterior and posterior layers of the cornea. Figures 2; 
table 1; references 14: 7 Russian, 7 Western. 


Relationship Between Effects of Naloxone and 
Type of Nociceptive Stimulus 


947CO510A Moscow EKSPERIMENTALNAYA I 
KLINICHESKAYA FARMAKOLOGIYA in Russian 
Vol 57 No 1, Jan-Feb 1994 [manuscript submitted 
27 Mar 1991] pp 15-17 


[Article by O. S. Rayevskaya, Pain Physiology Labora- 
tory, Scientific Research Institute of Normal Physiology 
imeni P. K. Anokhin, Russian Academy of Medical 
Sciences, Moscow; UDC 615.214.31.036.8.07] 


[FBIS Abstract] The nonspecific analgesic effects of 
morphine and the opioid peptides are generally 
accepted. Clirical and experimental studies have estab- 
lished that a differentiated approach to anesthesiological 
measures that takes into account both the individual 
features of the patient and the type, origin, and nature of 
the pain stimulus was needed. Further study of the 
analgesic effects of opioid peptides led to a determina- 
tion of their selective effects as functions of their affinity 
to given types of opiate receptors. In addition, it was 
shown that the level of expression of the analgesic effect 
of agonists of opiate receptors depends on the type of 
nociceptive stimulus. Based on experiments involving 
the reversal of the analgesic effects of opiates by nalax- 
one, it was established that nalaxone is a nonspecific 
antagonist of the opiate receptors and produces a hyper- 
algesic effect. There are also indications, however, of the 
analgesic effect of nalaxone. A study of the effect of 
naloxone on nociception in rabbits showed that the 
nature of that effect was a function of the animals’ initial 
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individual state, which is probably associated with the 
activity of the endogenous opioid system. The 
researchers here chose to study the effects of naloxone, 
administered in various doses, on the nociceptive sensi- 
tivity of Wistar rats as a function of the type of nocice- 
ptive factor—i.e., the dynamics of the latent periods of 
the tail- flick response upon exposure to heat or elec- 
tricity. It was established that the intraperitoneal admin- 
istration of nalaxone in doses of 1.4 mg/kg and 2.8 mg/kg 
produced analgesia when the rats were exposed to heat, 
but hyperalgesia when they were exposed to the electric 
stimulus. It is suggested that that may be due to the 
specificity of the nociceptive mechanisms whose activa- 
tion stems from the type of nociceptive stimulus. Figures 
2, references 8: 1 Russian, 7 Western. 


Effect of Endogenous Opioid Peptides and Their 
Synthetic Analogs on the Activity of Natural 
Killer Cells 


947C0510B Moscow EKSPERIMENTALNAYA I 
KLINICHESKAYA FARMAKOLOGIYA in Russian 
Vol 57 No 1, Jan-Feb 1994 [manuscript submitted 
10 Jan 1992] pp 55-57 


[Article by B. S. Uteshev, S. A. Korostelev, K. L. 
Isakova, A. I. Shchegolev, Laboratory for the Creation 
of Nontoxic Immunomodulators, Scientific Research 
Institute of Experimental Diagnosis and Treatment of 
Tumors, Oncological Science Center, Russian 
Academy of Medical Sciences, Moscow; UDC 
615.31:[547.95+547.943].015.46.07] 


{FBIS Abstract] One of the most interesting and impor- 
tant practical aspects of the immunomodulating effects 
of enkephalins and their synthetic analogs involves 
how they affect natural killer cells. That makes clari- 
fying the physiological role of opioid receptors and 
their endogenous ligands in the regulation killer-cell 
activity important, as well as studying the possibility of 
pharmacologically adjusting that component of immu- 
nity. More promising in terms of practical application, 
however, are not the opioid peptides themselves, but 
their synthetic analogs. The considerable advantage 
they have over the endogenous opioids involves 
greater stability and, in a number of cases, greater 
selectivity when interacting with opioid receptors of 
certain types, which gives the preparations a higher 
level of activity. Based on that, the researchers here 
studied the effects produced on natural killer cells by 
met- and leu-enkephalins and those of their analogs 
that selectively interact with p and 8 opioid receptors 
(DAGO and DADLE), as well as by dalargin (a syn- 
thetic analog of leu- enkephalin). The study found that 
the endogenous opioid peptides and their synthetic 
analogs are capable of raising the cytolytic activity of 
natural killer cells in vitro. Figures 3, references 11: 3 
Russian, 8 Western. 
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Effect of Endogenous Opioid Peptides and Their 
Synthetic Analogs on T-Cell Immunity 


947C0510C Moscow EKSPERIMENTALNAYA I 
KLINICHESKAYA FARMAKOLOGIYA in Russian 
Vol 57 No 1, Jan-Feb 1994 [manuscript submitted 
10 Jan 1992] pp 57-61 


{Article by S. A. Korostelev, K. L. Isakova, A. I. Shche- 
golev, B. S. Uteshev, Department of Pharmacology, 
Russian State Medical University, Moscow; Laboratory 
for the Creation of Nontoxic Immunomodulators, Sci- 
entific Research Institute of Experimental Diagnosis and 
Treatment of Tumors, Oncological Science Center,Rus- 
sian Academy of Medical Sciences, Moscow; UDC 
612.017.1.014.46:547.95].08] 


[FBIS Abstract] Opioid peptides in vitro and injected in 
animals are know to have an immunomcdulating effect. 
But there is no clear-cut understanding of the role of the 
opioid component in the regulation of immunity, and 
the properties of opioids in relation to the effector 
component of T-cell immunity are virtually unstudied. 
For example, only a few studies of the effects on the 
cytolytic properties of T-lymphocytes have observed an 
unambiguous peptide effect. In light of the importance 
of the role of the effector component of T-cell immunity 


Phase Transition of Lipids As a Means of 
Regulating the Permeability of Liposomes 


947C0511 Moscow FARMATSIYA in Russian Vol 42 No 3, 
May-Jun 1994 [manuscript submitted 6 Mar 1992] pp 7-13 


[Article by Ye. B. Shevchenko, Ye. Yu. Smirnova, M. L. 
Kakushkina, D. A. Predvoditelev, V. F. Antonov, Moscow 
Medical Academy imeni I. M. Sechenov; UDC 615.032] 


[FBIS Abstract] The variety of liposomes used for admin- 
istering drugs makes standardization necessary. Discus- 
sions in the literature have centered on standardization in 
terms of size and number of layers. Less attention has 
been focused on liposome composition or functional 
properties, such as permeability. That prompted the 
researchers here to study the regulation of permeability as 
a means of releasing a given amount of drug at the proper 
place and time. They show that when a lipid bilayer is 
exposed to heat, the bilayer melts to form transmembra- 
nous single channels in the area of phase transition 
(gel-liquid crystalline). Extremely promising for making 
the liposomes is the use of phosphatidic acid or hydroge- 
nated egg lecithin that has not been subjected to peroxi- 
dation and does not contain antioxidants or cholesterol, 
but is capable of releasing the drug on the basis of phase 
transition. The permeability of the liposome can be 
regulated near the target organ with an external, pulsed 
heat source such as UHF radiation. Passing the liposome 
through the phase-transition temperature many times 
enables regulation of the dose of the drug being released. 
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The advantage offered by the method developed by the 
researchers here is that there is no need to create a special 
immune address for the liposome, because the liposome 
will be “‘unloaded” in the region in which the conditions 
for the phase transition of the lipids are effected. The 
drugs best suited for such delivery are water-soluble 
substances whose molecules have a hydrodynamic diam- 
eter of 0.5-4.0 nm—e.g., antineoplasm drugs such as 
actinomycin D, cytosine arabinoside, azaguanine, peni- 
cillin, methotrexate, beomycin. Also well-suited are gela- 
tination agents such as EDTA, DTPA, 2,3- 
dimercaptopropanol, and D-penicillamine. Figures 2, 
references 46: 18 Russian, 28 Western. 


Antibiotic Industry Is 50 Years Old 


947C0512A Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Vol 39 No 1, 
Jan 1994 (manuscript received 14 Apr 1993) pp 11-12 


[Article by L. P. Telegin, State “Biopreparat” 
[Bioproduct] Concern] 


[FBIS Translated Text]In our country, as in the United 
States and England, organization of antibiotic produc- 
tion began as far back as the years of the Great 
Patriotic War. 


In 1944, penicillin production by the method of superficial 
biosynthesis was begun using a technology developed by 
Professor Z. V. Yermolyeva, at enterprises of the chemical 
and pharmaceutical industry. Development and adoption of 
industrial technology, in particular, depth fermentation in 
fermenters and establishment of specialized antibiotic- 
producing enterprises became possible already in 1946- 
1948. 


Within a relatively short period of time several antibiotics 
with various action spectra had been produced. As early as 
1957, there were 7 specialized enterprises in the country 
that produced all of the main antibiotics known at that 
time (penicillin, streptomycin, tetracycline, chlorotetracy- 
cline) using Russian technology developed mainly at the 
All-Union Research Institute of Antibiotics (VNIIA). In 
addition to the VNIIA, Institute for the Search of New 
Antibiotics, USSR Academy of Sciences, All-Union Scien- 
tific Research Technological Institute of Antibiotics and 
Enzymes Used for Medical Purposes, and other special- 
ized research institutes, investigations in the field of anti- 
biotics were carried out at the Institute of Microbiology, 
USSR Academy of Sciences, and its affiliates, in sectorial 
research institutions of the meat and dairy industries, and 
other scientific groups. 


The antibiotic producing industry rapidly changed into 
a modern, technically well-equipped sector. The period 


from 1958 to 1961 was particularly significant to 


development of this industry. In this short time, five 
major antibiotic producing plants (in Kurgan in 1958, 
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Krasnoyarsk, Penza and Saransk in 1959, and 
Novosibirsk in 1961) were among operating enter- 
prises, and these enterprises were built in record time. 
Thus, the decision to build a medical product plant in 
Kurgan was made in 1954; the plan developed by 
Gipromedprom [State Planning Institute for Medical 
Industry Planning], approved in 1956 and construc- 
tion of the plant began that same year, and in 
November 1958 the enterprise was already producing 
chlorotetracycline and vitamin B,,>. In 1959, antibiotic 
production for veterinary purposes was organized (bio- 
vetin, biovit-40), then new facilities were put on line 
almost annually, including plants to produce oxytetra- 
cycline, benzylpenicillin, phenoxymethylpenicillin, 
kanamycin, erythromycin and other products. In 1971, 
production of various disposable polymer items was 
organized at a plant for the first time in our country. 
This plant changed into the largest multiproduct enter- 
prise that produced antibiotics, vitamins, prescription 
drugs, and items made of polymers. There was growth 
of research, technical-engineering and blue-collar man- 
power capable of solving complex technical problems. 
B. V. Pestov has headed an enterprise for 27 years, 
which was converted in 1993 into “Sintez”’ [synthesis], 
an open-type joint stock company in Kurgan pro- 
ducing drugs and medical products. And this is not an 
isolated example. 


All new enterprises were erected in a very short time, the 
new capacities were put on line rapidly, with expansion 
of the list of antibiotics produced by our industry: 
polymyxin, florimycin, neomycin, monomycin, gentam- 
ycin, oleandomycin, nystatin, levorin, lincomycin, fusi- 
din, griseofulvin, amphotericin B, and semi-synthetic 
antibiotics—oxycillin, ampicillin, methycillin, carbeni- 
cillin, ampiox. 


Thus, while 6 antibiotics and 35 drugs had been pro- 
duced in 1958, already in 1965 the figures were 16 and 
35, respectively, then 26 and 125 in 1979, 37 and 232 in 
1980, more than 40 and 250 in 1985. By 1985, the 
volume of antibiotic production in the former USSR had 
reached 2600 tons. 


Antibiotics rapidly gained recognition and took a solid 
place in the treatment of infectious diseases, and their 
use in medicine saved many thousands of lives. 


Soviet scientists and specialists—L. A. Orbeli, A. I. 
Oparin, A. G. Natradze, S. M. Navashin, G. F. Gauze, 
M. M. Levitov, Ye. R. Valashek, E. S. Korzhenevskiy, A. 
V. Savitskiy, A. I. Grishakova, L. N. Krupnov, L. N. 
Pozmogov, M. I. Grigoryev, Yu. T. Kalinin, I. Ya. 
Khoroshutin, I. T. Lazarev, Z. F. Shelomova, A. V. 
Kuchmiy, G. P. Andreyevskiy, V. M. Tsarenkov, M. I. 
Kaminskaya, N. I. Shchipanov—and other administra- 
tors of research groups, enterprises and organizations, 
which have and continue to do everything in their power 
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to develop this industry, have devoted much effort and 
energy to development of the science and production of 
antibiotics and of the microbiological industry as a 
whole. 


With the development of antibiotic production, expan- 
sion of their number, there was an increase in share of 
semi-synthetic antibiotics, in particular, penicillin, 
thanks to adoption in production of a technology of 
recovering 6-aminopenicillinic acid (6-APA) by means 
of immobilized enzyme. Tne team of developers of 
6-APA, as well as workers of the Saransk Medical 
Product Plant and other enterprises were awarded the 
USSR State Prize. By 1985, antibiotics constituted a 
considerable portion of chemical and pharmaceutical 
products made in the USSR, and the antibiotic 
industry was in second place in the world (after the 
United States) in volume of their production. Of the 
2600 tons, 1500 tons were used in health care, 600 tons 
in agriculture, and 500 tons were exported; 1.32 billion 
vials of injectable antibiotics were produced. Domestic 
industry delivered its products to more than 40 coun- 
tries, and over that entire time, there was not a single 
advertisement for products intended for export. 


Antibiotic-producing plants have been built and are 
functioning in several foreign countries (China, Iraq, 
India, Arab Republic of Egypt, Bohemia and Slovakia, 
Romania, Bulgaria) using the technology developed 
mainly at the VNIIA and according to plans prepared 
by Gipromedprom. 


In 1988-1900, in spite of beginning difficulties, antibi- 
otic production continued to increase in our country 
and reached 3194.4 tons by 1990. This level was 
reached mainly due to intensive growth factors, thanks 
to the stable, though not to a full extent, financial 
status of enterprises and the pharmacy network of the 
RF Ministry of Health and, mainly, thanks to the 
formerly established groups and their high qualifica- 
tions. There was confidence that capacities would be 
added for the production of the group of cephalosporin 
antibiotics at enterprises in Penza and Kurgan with 
allocation and use of centralized capital investments. it 
was planned to raise to 85 percent the level of meeting 
health care needs for domestic antibiotics. However, 
even such a dynamic and well-organized sector as the 
antibiotic industry could not withstand the general 
collapse of the RF economy. Enterprises and the Bio- 
preparat Concern took several joint steps, but could 
not keep antibiotic production at the 1990 level. 


The thoughtless actions of several government entities 
led to a critical situation in this rapidly developing 
sector that had been developed for people, and it must 
have government support. The Biopreparat Concern 
and several other organizations have prepared pro- 
posals for the support of the medical industry. The 
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main directions of these suggestions are steps to reduce 
production expenses, repeal of a number of taxes, 
value taxes, and customs duty on exported drugs. In 
addition, questions have bene raised of allocating 
needed funds, rescinding the standard 30 percent prof- 
itability level, adoption of high customs duty on 
imported prescription drugs and other steps. 


Use of Reaferon for the Treatment of 
Hemorrhagic Fever With Renal Syndrome 


947C0513 Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Vol 39 No 1, Jan 
1994 [manuscript submitted 22 Oct 1992] pp 42-46 


[Article by K. S. Ivanov, V. I. Roshchupkin, O. I. 
Koshil, V. G. Morozov, V. N. Utkin, Department of 
Infectious Diseases, Military Medical Academy, St. 
Petersburg; Department of Infectious Diseases, 
Samara Medical Institute, UDC 615.7:616.981.45] 


[FBIS Abstract] In light of the success recorded in the 
use of recombinant interferon, or reaferon, to treat 
various viral infections, researchers in the Maritime 
Kray and the Volga region studied the possibility of 
using a,-interferon to treat 96 individuals with mod- 
erately severe cases of hemorrhagic fever with renal 
syndrome. The reaferon was administered IM in a dose 
of 2 x 10° IU, twice a day for five days. The period of 
general intoxication was reduced by roughly three and 
a half days. Use of the drug in the initial stages 
prevented acute renal failure. When it was used in the 
period of oliguria, the level of expression of proteinuria 
diminished, as did the risk of renal damage worsening. 
After the course of treatment, a consistent rise in 
T-helper levels was noted, which suggests the activa- 
tion of mechanisms directed at developing immunity 
and eliminating the agent. Reaferon helped reduce the 
concentration of circulating serum immune com- 
plexes. No major complications were observed. Refer- 
ences 11: 7 Russian, 4 Western. 


Synergistic Action of A-Glutarate and 
Acetylcholine on Mitochondrial Energy 
Metabolism 


947COSS5IA Kiev FIZIOLOGICHESKIY ZHURNAL 
in Ukrainian Vol 39 No 5-6, Sep-Dec 1993 
(manuscript received 12 Jan 1993) pp 65-70 


[Article by M.M. Doliba, N.M. Kurhalyuk, F.V. 
Muzyka, I.V. Shostakovska and M.M. Kondrashova, 
Ivan Franko University, Ukrainian Ministry of Educa- 
tion, Lviv; UDC 612.26+612.015.3}] 


[FBIS Abstract] In order to elucidate the interaction of 
a-ketoglutarate (AKG) and acetylcholine (ACh) on mito- 
chondrial energy metabolism in male rats (180-200 mg), 
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studies were conducted on the biochemical sequelae of 
AKG administration. Intraperitoneal injection of 20 
mg/100 g of AKG was shown to elicited changes in 
cardiac and hepatic mitochondria analogous to those 
obtained with administration of 50 pg/100 g of ACh. In 
addition, exogenous AKG induced significant elevation 
in pancreatic ACh and, inhibition of cholinesterase 
activity. Further, blockage of M-cholinoreceptors with 
atropine abolished the effects of AKG while combined 
administration with ACh potentiated them. The data 
were interpreted to indicate that ACh mediates the 
effects of AKG, and that they enter into an ACh- 
AKG-GTP-cGMP axis that counterbalances the epi- 
nephrine-succinate-ATP-cAMP axis. Figures 4; tables 2; 
references 16: 1 Ukrainian, 7 Russian, 8 Western. 
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{[FBIS Abstract] Male Wistar rats (270-320 g) were 
used in studies designed to further assess involvement 
of peptide factors in epileptogenic activity, using sei- 
zures induced by i.p. administration of picrotoxin (30 
mg/kg) or pentylenetetrazole (Corazole; 50 mg/kg). The 
fundamental observations were that intracerebral 
administration (lateral ventricles, ventral hippocam- 
pus, basolateral amygdala) of somatostatin (10 pg) 60 
min before injection of the epileptogenic factors atten- 
uated the effects of the latter. Variations in the inten- 
sity of the effects—depending on combinations used 
and sites of intracerebral administration—pointed to 
differences in the mechanisms of action of neurotensin 
and somatostatin which involve the limbic system and 
the reticular segment of the substantia nigra. Figures 4; 
references 23: 4 Russian, 19 Western. 
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[FBIS Abstract] Consideration is given to the informa- 
tional content of the regulatory peptides, which is 
programmed into their conformational characteristics. 
On binding to plasma membrane further modulation 
of peptide conformation is effected by the membrane 
lipid components. The latter not only protect the 
peptides from degradation by soluble peptidase but 
also determine their susceptibility to membrane-bound 
peptidases, modify their conformation, and determine 
their mobility along the cell membrane and reactivity 
with specific and nonspecific receptors. In general, 
interaction of the peptides with the lipid matrix 
enhances their informational value to the cell by pre- 
senting them in the proper form for signal transmis- 
sion. Tables 1; references 29: 17 Russian, 12 Western. 
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[FBIS Abstract] To identify the mechanisms of the 
action of laser emissions on cell genome, the researchers 
here studied the effects of the emissions of a pulsed 
nitrogen LGI-21 laser (100 Hz, 10 ns, 30 pJ, 337 nm) on 
the DNA of the pBR322 plasmid in the presence of the 
chromophores ethidium bromide (a typical intercalator) 
and riboflavin (which is not capable of intercalation). 
Cells of seedlings of onion (A. fistulosum) and barley (//. 
vulgare) exposed to the emissions showed chromosomal 
aberrations. The researchers postulated that the effects 
could be due to the direct action of the laser energy 
transmitted to the DNA by endogenous chromatin com- 
ponents such as flavin, carotinoids, or nicotinamide or 
exogenous chromophores (here, ethidium bromide). 
Another possibility raised was indirect damage to the 
DNA of the chromosomes of the photoproducts formed 
in the cell. The researchers showed that, in the presence 
of the chromophores, the laser emissions damage the 
double helix of the DNA and, consequently, result in a 
redistribution on the densitograms of the supercoiled, 
relaxed, and linear forms. The effects may be either 
effects that are linearly dependent on emission density or 
nonlinear effects. The researchers explains the laser’s 
effects on the DNA in the presence of the chromophores 
as a two-quantum process of absorption of energy by the 
donor (the chromophore), with subsequent migration of 
the energy to the molecule of the acceptor (the DNA). 
The migration produces a splitting of the phosphodiester 
bonds. Figures 2, references 7: 6 Russian, | Western. 
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